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PREFACE. 



The small work* of the autlior being out of print, and a, 
new edition called for, he haa embraced the opportunity 
to euter more fully into the modern docttinee and practice 
of otologists. It has been hia aim to make the work prac- 
tically useful, and to lay down clear, broad principles for 
accurate diagnoais and eucceesful treatment. lie has not 
simply recorded the views and opinions of others, but haa 
added the results of his pereoual experience in seventeen 
I jears private practice, and in the treatment of several thou- 
[eand cases in the Aural Department of Howard Hospital. 

The number of persons who are more or less deaf from 
age, neglect, or exposure, and who apply too late for suc- 
cessful treatment, is very much on the increase. Their 
condition has been described, and the best artificial aids 
for their use have been fully treated of and copiously 
illustrated. 

The subject of rhinoscopy, or the examination of the 
posterior nares and the phiiryngeal orifices of the Eusta- 
chian tubes, has received a due share of attention, while au 
endeavor has been made to represent the appearances of 
these parts by careful and accurate drawings from nature. 

The mode of introducing the Eustachian catheter haa 
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the profeaajon, the author has had the beautiful model of Dr. 
Auzoux lithographed hy Messrs. Sinclair, in order to fit the 
work for a text-book; and for the benefit of those whose 
active employment in general practice renders it difficult for 
them to obtain a more complete knowledge of the aubject, 
he has added a resum6 of the simplest and most elieetual 
methods of treating aural catarrh and other more frequent 
and curable affections, which, without proper attention, are 
liable to terminate in deafness. 

It has been the author's endeavor to represent all the more 
important iuatrameuta and apparatus employed in aural sur- 
gery, in which he has been kindly assisted by our chief 
surgical instrument-makers, Messrs. Kolbe and Gemrig, of 
this city, and several professional friends, who have placed 
numerous iliustrations at his command. In composition and 
in illustration, he has availed himself of the works of Wilde, 
Toynbee, Troltsch^ Moos, Politzer, Weber, Hinton, Triqnet, 
Voltolini, Kramer, Gruber, Knapp, Schwarze, Green, Roosa, 
Clark, and others, as well as of the American and foreign 
medical periodicals having any bearing on the subject. 

The author gratefully acknowledges his obligations to his 
friends. Prof. James A. Meigs^, Drs. J. Soils Cohen, James 
Collins, and Charles F. Wittig, for valuable assistance in 
the preparation of his work for the press. 

L. T. 

1208 Spruce Street, Philadelphia, 
October, 1871. 
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INTRODUCTION. 



A RECENT writer in one of onr popular magazines* makes 
the following statement : *' That tlie knowledge of the ear, 
its diseases, and their reraediee, seem scarcely to have kept 
pace with the progress made in the other departments of 
medical science." The skeptical state of certain portions of 
the medical profession! has had its tVuitH in a like condition 
of the mitid of the people at large, actually preventing them, 
in many instances, from receiving aid from those who liave 
devoted both time and talents to the study oi' an ohscure 
and iutricato portion of the hnmaD system. A recent in- 
stance has occurred in the writer's practice showing its per- 
nicious influences. A son of a wealthy gentleman of this 
city, aged seventeen, had scarlet fever at the age of twelve 
years, with severe inflammation of the throat, ear, soft 
palate, and tonsils, producing deafness, with purulent dis- 
charge, first from the right ear, and subsequently from both, 
and, finally, from the nose. Ho never received any sys- 
tematic treatment, and even when he became otiensive not 
only to himself, but to his whole family, was dircckd io let 
the disease alone! Such was the advice of tAvo old and distin- 
gnished physicians, also of a celebrated surgeon. And why? 
No reasons were given, except that it might go to hia 
brain. Fortunately for this youth, a brother studied medi- 
cine, and as soon as he began to practice, hia first desire was 
to acquire a knowledge of diseases of the ear, to improve his 
brother's condition so as to fit him to enter into society. With 
this view he solicited the writer's aid and counsel. Active 
and regular treatment of the nose, tonsils, and raucous mem- 
brane of his throat was instituted, keeping the ear clean. 
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CONGENITAL DEFECTS OF THE EAK. 

In the body of oar work no special reference is made to 
the subject of congenital defects of the ear. Such cases are 
rare, and almost always irremediable. In the first class are 
those in which there is an entire absence of the auricle or in 
which it exists in a rudimentarj' state. 

The second form consists in the absence not only of the 
anricle but of the meatus, the position of which is designated 
only by a slight depression, and yet, in some cases of this 
kind in which both meatuses were in this condition, the indi- 
viduals could hear. A similar case ia reported in' Cooper's 
Surgical Dictionary, seventh edition, page 470, of a child 
who was wholly destitute of external ears, and in whom no 
meatus auditorius was visible, still the child could hear, but 
very imperfectly. 

Prof. Allen Thomson pnblished, in the Edinburgh Journal 
of Mrdkal Scie7ices for April, 1847, a record of some cases of 
malformation of the external ear^ and experiraeuts on the 
condition of the hearing of the individuals. Three dissec- 
tions have been made of the class of cases under considera- 
tion : one is described by Prof, Jaeger, of Erlangen, one in 
the museum of the University of Edinburgh, and the third 
by the late Joseph Toynbee, F.R.8. In the first two in- 
stances one ear only was affected. In both (quoting Dr. 
Thomson) the labyrinth appeared to be quite naturally 
formed; thg cavity^ of the tympanum and the bony Eusta- 
chian tube existed, but were much smaller than usual. 
The chain of ossicles differed materially from the natural 
structure, being united (in one of the examples) into one 
straight and simple piece. The most striking departure 
from the normal form of the bone consisted in the entire 
obliteration of the meatus externus, which seemed to be 
connected with the absence of that portion of the temporal 
bone which forms the tympanic ring and lower side of the 
bony canal of the meatus, and the extension backward of 
the articular or true glenoid portion of the temporal bone to 
twice its natural breadth. In the late Mr. Toynbee's* case 
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no meatus or raembrana tympani waa detected ; bnt iu their 
place a flat Burface of bono. Two bones were found, which 
ho cousldored the analogues of the niaHeus and stapes. The 
tensor tympani muscle, and also the Eustachian tube, which 
opened into the anterior part of the tympanic cavity, were 
prosont. The auditory nerve, cochlea, vestibule, and semi- 
circular wuiala were healthy. 

In those cases there waa a certain amount of hearing, 
which is contrary to the received idea that absence of the 
meatus cxtcrnus is always followed with rudimentary for- 
mation or absence of the eesential portions of the inner ear. 

TrMtmenL — A merely cutaneous or cartilaginous closure, 
with contrftotioQ of the osseous wall, may be relieved by 
op«uiug iu the cftual with the knife, aud subeeqnent dilata- 
tion by bougies of laminaria or compressed sponge ; and in 
lhi« way wo may restore the hearing of the patient. 

In a roo«nt snccesafuUy treated case of this kind of *^com- 
pIot« cutaneous occlusion of the left mefttos auditorius ez- 
tornnsi, with hyperostosis of the osseons portion," Dr. W. 
W. Morlaud,* of Boston, after etherizing the patient, made 
a onicial incision of the membrane, dosing the meatus, and 
r«nu>viH} the four resulting flaps with small curved seisaora. 
Uv then ins«>rted a piece of eoap r e— o d Bponge, which was 
kept up untH the parts healed, and then had a gold tube 
OMmIa so m to lit the anditoiy canal with a fiumei-ahi4>ed 
epMling. The patient's h««na|f improred, and, as a conse- 
iiucnce, the speech also, which had previoaslr* been very 
dtftWtive, 
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CHAPTER I. 



ANATOMICAL DESCRIPTION OF THE EAK AND ITS FUNCTIONS, 



The ear of man is one of the most beautiful and perfect 
of all his organs. Its most wonclrons j)arts are deeiily hiJdou 
in the jietrous portion of the temporal bono. It is thus pro- 
tected frnra external violence, and moreover its mysterious 
'vital actions are tlnis cxclnded from the gaze of man. 

The ear is divisible into three portions, viz.: the external, 
middle, and internal. 

The external ear or auricle lias for its office the collection 
and augmentation of sounds. It resembles the expanded 
mouth of a trumpet crushed inwardly, and consists mainly 

r>f fibro-cartilage. Its lower pendent portion, called the lobe, 
consists of connective tissue and fat. To this auricle a thin 
skin IB tightly attached. Connected with it are five small 

IBQUscles, between the cartilage and the skin, and three larger 
ones connecting it with the head. 
It is divided as seen under Fig. 6. 
It is well supplied with blood-vessels from branches of the 
temporal and external carotid arteries. Its nerves arc derived 
from the great auricular branch of the cervical plexus, the 
posterior auricular branch of the facial nerve, and the auri- 
culo-temporal branch of the inferior maxillary nerve. Sounds 
are conducted from the auricle through the external auditory 
meatus. The latter is a tortuous canal of about an inch in 
length, directed upward and forward, making a slight turn 
backward, and linally dips downward and forward to its 
Ijtermi nation, lined with a skiu which is abundantly supplied 

a (17) 
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Fig. 6. — The Auhiclk. 



with ceruminous glands, which secrete a bitter waxlike sub- 
etaiice calknl ceriunen. This, with numerous projecting hairs, 
eervea to exclude foreign matters, which would otherwise 
interfere with the function of hearing. The meatus is for 

about one-third of its length carti- 
laginous, and in the remaining 
two-thirds is osseous. These two 
sections arc joined by a membra- 
nous lajer, giving it the property 
of extensibility. The anterior wall 
of the osseous meatus forma the 
posterior wall of the fossa of the 
inferior maxilla, and its posterior 
wall is made up of tlie mastoid 
process, so that the canal is ee]ia- 
rated from the transverse sinus 
only by two thin plates of bone 
and the air-cells between them. 
This canal is closed at its lower 
extremity by the membraua tym- 
pani or " drum of tiie ear," which 
BC'paratca completely the external 
from the middle ear, still further 
occluding the entrance to insects, 
etc. This is a circular partition, 
not flat, but slightly funnel-shaped, its outer depressed sur- 
face being directed downward and inward. The greater 
part of its circumference is inserted into a line groove in the 
osseous portion of the canal. The size of the membrane 
depends upon this osseous ring. The ratio of the length to 
the breadth in the adult is as four and three-tenths lines to 
four lines. The angle of inclination to the lower wall ol 
the auditory canal is 50°; that of the plane of the membrane 
with the upper wall is 140'^. 

Tbie niemhranc is tliin and translucent, and is compoq 
of three layers: an external dermoid, a middle fibrous, 
an internal mucous. The externa! or dermoid layer is r€ 
a delicate continuation of the integument lining the ai 
lory canal; the middle or Hbrous is composed of aevi 



1, hrilx; 2, ftwu of (lie helix; S, 
anclhelix ; 4, fonm of thd »Dtlh«llx ; 
5, coiirhn ; A, Imgiiji; 7, Kniitnigiift ; 
8, rnlntncr of the extrrnnl auditor; 
nicnlu'; V, tlio lobr. The large doU 
iD tli« concha and fuua of the aiitl> 
lielix are tbo oHflcee of ubaccuua 
Klonilt. 
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layers bound together by circular and loiigitudiiia! fibres. 
The internal or macoua layer is a continuation of the lining 
membrane of the middle ear or tympanum. On exiiminiiig 
the membrane from without, we notit;e a yellowish-white 
line. This is the handle of the malleus, which ia inflcrted 
between the lamina of the fibroaa layer. According to 
Politzer, the color of the membrafie is a combination, de- 
pending on various factors, viz., the kind of light employed, 
and the shade of the rays reflected from the promontory. 
Viewed b}* daylight, it presents a neutral gray mingling with 
a tint of violet and a light yellowish brown. If examined 
by artificial light, it acquires an orange hue. It liaa a pecu- 
liar lustre, and has at the anterior inferior portion a bright 
spot shaped like an isosceles triangle. This was first described 
by Mr. Wilde, of Dublin. This curious partition is attcruately 
relaxed and made tense by the action of two small muaclee, 
the tensor and laxator tympani. 

Helmholtz lias shown that this membrane, while it dimin- 
ishes the amplitude of the waves of vibration, being curved, 
increases their force. 

The cavity of the middle ear or tympanum (see Fig. 7, H) 
is filled with ever-renewed air, and is deeply situated in the 
temporal bone. It measures about two lines from the niem- 
brana tympani inward, its breadth and height being about 
half an inch ; and Von Triiltfich compares it to a hexahedron 
or cube. The horizontal diameter ia therefore the greatest. 
It is about 13 ram. The height or the vertical diameter ante- 
riorly at the tympanic orifice of the tube is only from 1 to 8 
mm.; further back at the malleus it is 15 ram. The distance 
from the raembrana tympani to the labyrinth wall is the 
least. At the mouth of the tube it is from 3 to 4J mm,, but 
if we measure somewhat fai'ther back in the vertical plane 
of the malleus we get only 2 mm., at the end of the handle 
of the malleus, which projects very mnch into the cavity of 
tlie tympanum. TItia is of course the most convex portion 
of the drum corresponding to Ihe most concave portion ex- 
ternally — the umbo. This chamber is connected directly 
with the throat by a canal called the Eustachian tube, 
through which a current of air passes at every act of deglu- 
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tition. The cavity of the tympaiuira is lined with a con- 
tin uatioti of the mucoHs membrane of the Eiistachisin tube, 
This lining is provided with a tessellated ejiitheliiim, while 
in tlie Eustfieliisin tube it is ciliated. Aecording to Troltsch, 
the membrane lining the tympanum takes tlie place of a peri- 
osteum by transmittiug the blood-vessels which supply the 
bones. Tliis latter fact is important to notice, as any Berious 
afffction of this membrane will ultimately react upon the 
nutrition of the bones forming this cavity, thiia resolving 
every catarrh into a periostitis. If the inflammation become 
chronic, there is a great tendency to thickening of the mucous 
membrane and to hypertrophy of the bones. The existence 
of a mucous cushion in the cavity of the tympanum was first 
demonstrated by Troltech, and is the reason why affections 
of Ihc middle ear are so numerous in young' children. The 
clope contact of the Jugular vein to the cavity of the tym- 
panum exposes it to the influence of pus collecting on its 
floor. 

The Eustachian tube is a trumpet-shaped canal, one and a 
hulf inches in length, e.vtendiiig from the forepart of the 
tyiiiimiium, obliquely inwiird, forward, and downward. The 
uj'pcr third, which is connected directly with the tympanum, 
is an osseous canal, formed in the petrous portion of the 
temporal bone. Tlie lower two-thirds, comnmnicating with 
the jiharynx, are cartihiginous, and, gradually expanding in 
their course, terndnate in an oval orifice liaving a prominent 
border situated at the side of the jiharynx, which is seen at 
Fig. 7, K. It is on a level with the turbinated bone, and 
therefore a little higher than the floor of the nasal cavity. 
In children this tube is much shorter and nearly horizontal. 
In the adult it is narrowest where the cartilaginous portion 
joins the bone. 

The muscles of the tube are, lirst, the tensor palati, which 
arise in the fo>tHa, at the rout of the internal pterygoid pro- 
cess of the sphenoid bone, and some of its fibres have their 
origin in the cartilagiuous walls of this tube. The contrftc- 
tioii of the mui^cle in the act of swallowing causes the ex- 
pansion of the portion of the tube opening into the pharynx. 
The levator palati arises from the under surface of the petrous 
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portion of tbo temporal bone, its fibres Iving in close contact 
with the cartilaginous portion of the tube, but not arwing 
Iron* it. 

These muscles have their insertion in the sotl palate. In 
raising the soft pnlate, these muscles act by constricting the 
pluvrynx and elevating the velutn palati. By this foreign 
bodies ore prevented from finding their way into the upper 
part of the pharynx and occluding the Eustacliian tubes, as 
in vomiting, erut-'tutious; and yet the walls of the tube lie so 
lightly against each other that in eructations the wall will 
separate so that air enters the ear. 

" The relations and attachments of the muscles of the Eus- 
tachian tube have been recently demonstrated very satisfac- 
torily by Tiiidinger.* The tenaor-palati muscle is a dilator 
of the tube; it is inserted along the whole length of the 
hook of the cartilage, passes forward, inward, and slightly 
downward, and its fibres 6prea<l out along the edge of the 
soft palate and on the side of tlie pharynx. In contracting, 
it draws the hook of the curtilage forward and a little down- 
ward, thus cidarging the calibre of the tube. The levator 
palati takes its origin from the temporal bone just below the 
osseous tube, and imsses along tlie floor of the tube, some of 
itfl fibres arising from the lower end of the cartilage ; it is 
inserted in the uvula, and, in contracting the belly of the 
muscle which lies along the floor of the tube, bcL-uines 
thicker; the floor of the tube is raided, and the fibres rising 
from the cartilage serve to draw the lower end of this away 
from the opposite wall. 

" The palatu-pharyngeus rises from the posterior part of the 
lower end of the cartilage, passes backward, and is inserted 
on the posterior wall of the pharynx. Its action would lie 
to draw the posterior wall of the tube backward; but, as it 
is often but slightly developed, it probably only serves to 
fix the cartilage, so that the other muscles can act more 
effectively. 

" The opening of the tube is thus the result of the action of 
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these three mnscles; the tensor palati, or dilatator tnbw, 
dran-s the hook of the cartilage outward, the cartilage be- 
comes less curved and the tube is widened ; the levator palati 
in contractiug becomes more horizontal, and draws tlje lower 
end of the cartilage inward and upward, thus enlarging the 
pharyngeal orifice more than 3'". As soon as these muscles 
cease acting, the elasticity of the cartilage restores the canal 
to its former condition. 

•• The papillse on the dermoid layer of the membrana tym- 
pani, first described by Popper as a normal condition, and 
mentioned in Dr. Roosa's report of last year (1869), are of 
interest in connection with the polypoid growths which are 
sometimes found on the surface of the membrane, and which 
are undoubtedly hypertrophies of these normal papillary 
projections." 

"We have already seen, in speaking of the membrana tym- 
pniii (Piute, Fig. 6), the handle of the malleus, one of a chain 
of small bones connecting the membrana tympani with the 
oval window or fenestra ovalis. The malleus or hammer- 
like bone is situated vertically, with its head lodged in the 
upper part of the tympanum, and its handle, as before de- 
scribed, inserted between the fibrous layers of the membrana 
tympani, Its head is round and invested with a cartilage for 
artifuhuion with the second hone. 

The maileua has two important processes arising from its 
necks: the longer one (Plate, Fig. 5, No. 14) is a slender 
spine projecting nearly at right angles from the neck, and 
enters the glenoid fissure; the shorter one is a conical 
eminence at the root of the neck (Plate, Fig. 6, No. 12). 
The incus or anvil is situated behind the malleus, near the 
entrance to the mastoid sinuses (Plate, Fig. 5, No. 2). It has 
also two processes : the short one (Plate, Fig. 5, No. 3), which 
projects backward, and is connected by a ligamentous band 
to tlie posterior part of the tympanum; the long one is 
curved and tapering (Plate, Fig. 5, No. 4), and descends 
nearly parallel to the handle of the matleus. Its end, iu- 
ternaliy, supports an orbicular process (lenticular bone), 
which articulates with the head of the third bone, the 
stapes or stirrup. This of all the bones in the body moat 
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reuenibles the object after which it is named. Its head is 
flattened, and at the Bummit possesses a concave articular 
process for attachment with the incus. All of these hones 
have movable articulationa, aurroiuided with capsular liga- 
ments and lined with synovial membranes. Between the 
malleua and incus the joint is hingclike, and between the 
iucas and stapes it is a ball-and-socket joint. These bones 
are furnished with three small muscles of the striated va- 
riety: the stapedius, laxator tjmpani, and tensor tytnpani. 

The stapedius muscle has its origin in the hollow of the 
pyramid, and is inserted into the head of the stapes, and 
regulates the pressure of the latter against the fenestra ovalis. 
The laxator tympani arises from the spinous process of the 
sphenoid bone, passes upward and outward, and enters the 
glenoid fissure, to be inserted into the long process of the 
malleus. The tensor tympani arises from the contiguous 
surfaces of the sphenoid and temporal bones, and the end of 
the cartilage of the Eustachian tube passes through a canal 
in the temporal bone above the tube and ends in a tendon 
which enters the tj'mpanum, and is inserted into the neck of 
the malleus. 

Tlie cavity of the tympanum receives its nourishment 
through the stylo-mastoid branch of the posterior auricular 
artery (external carotid), which, in its course through the 
Fallopian canal, also gives branches to the stapedius muscle, 
coverings of the facial nerve, and mastoid cells. The ascend- 
ing pharyngeal artery supplies the lining membrane of the 
tympanum, the Eustachian tube, and the tensor tympani 
muscle. The middle meningeal artery (internal maxillary), 
with one or two branches from the internal carotid, are dis- 
tributed to the tympanic cavity and the Eustachian tube. 
The nerves of the middle ear are derived from the tri- 
geminal, the facial, the glosso-pharyngeal, the vagus, and 
great s^mipathetic. The otic ganglion and the chorda tym- 
pani also supply this cavity. 

The internal portion of the ear is the most deeply situated 
of the three parts, and comprises the labyrinth and the in- 
ternal auditory meatus. The labyrinth is so named from its 
exceedingly complex character. It is the most important 
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portion of the organ of Itearing, coiitaiiung as it does the 
entire distribution of the auditory nerve. It is imbedded in 
the petrous portion of the temporal bone, and consists of 
three parts: the vestibule, the semicircular canals, and the 
cochlea. These may be described as cavities, but it should 
be remembered that the labyrinth bus osseous walls inde- 
pendent of tlie bony structure inclosing it. The vestibule is 
an irreguhirly oval cavity situated between the tympanum 
and the lower part of the internal auditory meatus, joining 
the semicircular canals postero-externully and cochlea autero- 
internally. It conmuinicates with the tynijvanum through 
the fenestra ovalis. From the floor of the vestibule springs 
a slight semicircular crest. This ascends on its inner wall to 
the roof and terminates in a small pyramidal eminence. 
This latter presents a group of minute fL>runiina communi- 
cating with the internal auditory meatus, and is called the 
superior cribriform spot. The crest separates two recesses, 
whicli, from their shape, arc named hemispherical and hemi- 
elliptical fossie. A second group of foramina below the 
centre of the hemispherical fossa communicating with the 
internal auditory is named the middle cribriform spot. Into 
the hemi-elliptical fossa open the orifices of the semicircular 
canals. 

The semicircular canals are three in number, aud are 
situated above the inner back part of the tyn)panum and 
postero-externally to the vestibule. They are named from 
their position the superior, posterior, and inferior (Plate, 
Fig. 3, Nos. 1, 2, 3). Tlie first two are vortical and the last 
is horizontal. Each canal is rather more than half a circle, 
communicating with the vestibule by a fiasklike dilatatiort 
called the ampulla. Two of the nndilated extremities con- 
join, and with the remaining one likewise open into tho 
vestibule, thus communicating with the latter by five orifices. 
The ampulla of the posterior semicircular canal has withiu 
it a group of minute foramina which communicate with the 
internal auditory meatus, and is mimed the inferior cribriform 
spot. The vestibule aud semicircular canals are lined with 
a delicate membrane of a serous character, which surrounds 
a secondary structure, the membranous labyrinth (Plate, 
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Fig. 4), and Becretes a liquitl called the perilympli. Thia 
consists of a pair of communicating pouches occupying the 
vestibule and semicirculftr canala and of tlie same form aw the 
osseoua cannld containing them. The smaller or spherical 
saccule (No. 2) occupies the hemispherical fosaa; the otlicr 
or elliptical saccule occupies the homi-etliptical fo88a, and is 
joiued by three meml>rauou8 semicircular canals (Nos. 11,12). 
The nierabranous hibyrinthis composed of an outer tihrinoua 
layer and an inner tessellated cpitlieliuni, containing a serous 
liquid called the endolymph. The vestibular branch of the 
internal auditory nerve ia distributed to the membranous 
labyrinth, and inaiutaius its floating position in the peri- 
lymph. This nerve divides at the bottom of the internal 
auditory meatus into three branches, one of which, entering 
the vestibule at the superior cribriform spot, is distributed 
to the elliptical saccule and the ampullre of the superior and 
inferior semicircular canals. 

A second, entering at the middle cribriform spot, is dis- 
tributed to the hemispherical saccule. 

The third, entering at the inferior cribriform spot, is dis- 
tributed to the ampulla of the posterior semicircular canal. 
Adhering to the inner surface of the apherical and elliptical 
saccules, where the nervous filaments from the cribriform 
spots enter, are two white discoidal masses, called otolites. 
These appear to be in contact with the nervous tilameuts of 
the saccules (Plate, Fig. 4, No. 7). Tlie arteries of the ves- 
tibule and semicircular canals are derived from tlie vestib- 
ular branches of the auditory artery which accompany the 
branches of the vestibular nerve. The cochlea [Plata, Fig. 3) 
is the innermost portion of the labyrinth, and is so named 
from its resemblance to a snail's shell. Its base is applied 
to the bottom of the internul auditory meatus, and its apex 
is directed forward and slightly outward. This osseous tube 
is an inch and a half in length, wound nearly three times 
around a central axis, each turn successively rising. The 
beginning of this tube is connected with the front part of the 
vestibule, forming the promontory* of the tympanum. It 



• Tlie promontory i« n convex eminence on tlie inner wall, formed by tho 
projectiou of tho cucblea. Back of tho upper part uf the promontory it the 
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turns from right to left iti the right ear and from left to rigTit 
iu the left, and euda in a closed extremity uamed the cupola. 
The axis of the cochlea is a cone whose base forms a spiral 
tract at the bottom of the intenial auditory meatua, and 
whose apex becomes coiitiiinous with the inner wall of the 
last tdro of the canal of the cochlea. It is traversed by 
numerous fine canals continuous with the foramina of the 
spiral tract, which transmit the tiUimeutii of the cochlear 
nerve ; also cochlear branches of the auditory artery. A 
central canal extends the length of the axis, transmitting a 
branch of the latter vessel. An osseous spiral lamina com- 
mences below the hemiaplierieal fossa of the vestibule, and 
winds around the axis of the cochlea and extends about half 
way across its canal, terminating in a pointed process at its 
apex. Tlie cochlea is lined by a delicate membrane contin- 
uous with and similar to that of the vestibule. This, after 
investing the free surfaces of the osseous spiral lamina, 
is extended in a double layer from the free border of the 
latter across the canal of the cochlea, where it is firmly 
attached to its outer wall. This extension of membrane, 
which is named the membranous spiral lamina, together 
with the osseous spiral lamina, divides the canal of the 
cochlea into two distinct passagea, coraraunicating with each 
other only at the summit of the cochlea. At the lower ex- 
tremity of the cochlea, one of these passages terminates at 
the fenestra rotunda, and is named the tympana scala, while 
the other opens into the vestibule, and is called the vestib- 
ular scala. Both ecalaa arc filled with a serous liquid, which 
communicates with the perilymph of the vestibule, but is 



funestrs avaHs (see Plate, Fig. 3, No. 6) or oval window, which i» clos«d bj 
the base of the stapefi. Above tho ov»l window is a ridge formed by the 
course of the Fallopinn canal, which transmits tho facial nerve (see Plate, 
Fig. 2, No. 11). From this ridge there projects forward a hollow conical 
eminpnca, calked iho pyramid. 

Bcliind the lower pBi't of tho promontory is a fossa, at the bottom of which 
is nn aperture called tho frnestra rotund* or round window (see Piute, Fig. 
8, No. 18). This communicates with the cochli'ii, but is closed by the tneni- 
brnna tympani s<>coDduriB, which consists of a flbruiis layer invested inter- 
nally by the lining membrane of the cochlea and czlcraally by that of the 
tympanum. 
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prevented from escaping by the secondary tympanic mem- 
brane at the roand window. The internal auditory nerve 
gives off the cochlear branch, which is resolved into a mul- 
titude of filaments ; these, with branches of the correspond- 
ing artery (auditory), enter the foramina of the spiral tract 
at the bottom of the internal auditory meatus. These ascend 
the canals of the axis of the cochlea and are reflected out- 
wardly to the osseous spiral lamina, within which they form 
an intricate plexus, becoming associated near its free border 
with a series of nerve cells. From these emerge the nerve 
fibres to enter the membranous spiral lamina, where, with 
peculiar nerve cells, they form a complex arrangement. 

The arteries supplying the cochlea are mainly derived from 
branches of the internal auditory artery. They terminate in 
a capillary network on the lining membrane and spiral 
lamina, from which veins originate and join the spiral venous 
sinus in the axis of the cochlea. 
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these vibrations, and coramunieatea the motion first to the 
malleus, the long handle of which is inserted vertically be- 
tween the lamina!. Its bead is articulated with the body of 
the incus, the long process of the latter being connected with 
tlie stapes. The oval extremity of tlie stapes is attached to the 
membrane covering the fenestra ovalis or entrance to the 
labyrinth. 

According to LTelmholtz, by the tranaference of the vibra- 
tions of the tympanum to the much smaller membrane of the 
fenestra ovalis, thus throwing the somewhat movable liquid 
into vibration, mechanical power is gained. The apparently 
loose connections of the tympanic ossicles would seem to be 
unfavorable to the transmission of delicate vibrations. Ilelni- 
holtz showe, however, that the firmness of the bony chain is 
much greater than has hitherto been Rupposed. Among 
other tilings, he points out that the adieular surfaces of the 
malleus and incus are furnished, on their inferior aspects, 
with little processes or teeth (Sporrziihnen), which are so 
placed that, when the malleus moves outwardly, the articular 
surfaces easily separate as far as the somewhat loose capsular 
ligament wilt allow. When, however, the malleus moves 
inwardl3% it grasps the incus with great tirmness. The con- 
sequence of this is that when air is blown into the tj'mpanio 
cavity, the membrana tynipani can move outwardly without 
dragging the stapes out of the fenestra ovalis. 

The functions of the tympanum are to render the vibra- 
tions of the membrana tympani quite free, and to isolate the 
chain of bones in such a niiinncr as to prevent their vibra- 
tion from being weakened by d)fl"usii>n through the surround- 
ing parts, 

Opinious differ with regard to the function of the Eusta- 
cliian tube. The one most commonly entertained is that it 
serves the same purpose as the hole in an ordinary drum, by 
removing an impediment to the free vibration of the mem- 
brane that would be otfered by the complete inclosure of the 
air within. This is at once negatived by the fact, demon- 
Btrated by Mr. Toynbee aud Dr. Jago,* that the guttural 



• Functions of the Tym[iarium, by .Tas. Jngo, M.D., Brit, and For. Med. 
Gbir, Keview, January- and April, 18ij7. 
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orifice of the tube ia asually closed, being onlj opened in 
the net of swallowing. 

The principal oV>jcct of the Eastachian tube, which is alwajs 
found where there is a tympanum, appears to be to maintain 
an equilibrinm between the external air and the air within. 
Dr. Jago believes that the ingress of aerial undulations from 
the throat, prevented by the normal condition of closure of 
the lube, would cause incessant oscillation of the membrana 
tympani, and that as the moment seized for bringing the 
tympanimi into communication with the fauces must be one 
at which there can be no respiratory current, the period 
selected is the instant of swallowing, at which there is a 
compulsory suspension of respiration. Finally, the same 
arrangement secnres the tympanum from the intrusion of 
gastric gases, etc. evolved through the fauces. This rule is 
not absolute, as they enter the tympanum strongly enough 
to palpably give a momentary protrusion to the membrane. 
The c<trrelation between the Enstachiati tube and the glottis 
should be thus expressed: the East^icliian tubes are shut 
whenever the glottis is open, but whatever act closes the 
latter opens the former. 

Dr. Jago has a personal advantage in aural researches, 
owing to the fact that the guttural orifice of one of his Eus- 
tachian tubes can be opened and closed at will. The writer 
Las a friend who has the same power, and who has repeated 
with him numerous experimenta in confirmation of Dr. 
Jago's views. There are times when one of these tabea 
opens and remains so without any disposition to close. The 
writer has suffered from this condition, and the act of blow- 
ing the nose is attended with a sensation as though there 
w»s a perforation in the niembraua tympani. This condi- 
tion is always attendant on catarrh. When Dr. Jago has 
suffered from this patency of the tube, he has been able to 
eloae it for some moments, by an inspiratory movement with 
th« BOM and mouth closed, thus diminishing the aerial press- 
ure in the throat. Again, be has found that a hearty meal 
would remedy this condition for several hours, if not for the 
remainder of the day. This, he thinks, is caused by the 
faacial tiseae absorbing moisture directly from the fluids 
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^wallowed. It is now fully fourteen years since tlie phe- 
nomenon of an npen Eiistacliian tube has been understood, 
ond as physiciau to two charities, and in general practice, he 
has met with numerous patients who were affected with 
aural symptoms, yet he hsia never met with an instance of 

^a permanently patent tube. 

^ The results of numerous experiments have persuaded Dr. 
Jago that, both exhaustive and oondensive stretching of the 
membrana tynipani impedes the hearing of all tones, and 
more so when they are due to larger waves. In thia he 
differs from many observers; and he also thinks that we 
never enjoy the privilege of hearing through the membrana 
tympani, or any thread of it, vibrating after the mode of 

Hinuaicai strings — that is, in virtue of a given degree of ten- 
sion. This explanation plainly coiucides with the theory 
which makes the membrana tympani oscillate laterally, car- 
rying with it the ossicular cohimella. From other experi- 
ments evidence was adduced that the membrana tympani 
»will receive sonorous vibrations from a solid rod and (a fact 
incompatible with the fibre theory) a given tone at any point 
of its surface. He also concludes with coniidence that aerial 

^sonorous vibrations so intiTpenetrate the merabratia tympaui 

^that it can perform its functions without lateral vibrations, 
even though it should not prove that it never performs thera 

»in that manner. If therefore the aerial sonorous vibrationg 
make their way into the subatatice of tlie membrane, may 
Dot the precise constitution of the outer surface be of much 
acoustic moment? 

The vibrations transmitted to the membrane covering the 
Kfeuestra ovatis act upon the fluid contained witliin the laby- 
rinth. This consists of the vestibule (Fig. 7, L), the semicir- 
cular canals (M), and the cochlea (N). Evidently the veati- 
Bt>ule corresponds with the simple cavity constituting the 
entire organ of iiearing in the lower animals. The vestibule 
is subdivided by a membranous partition into two cavities, 
|{ii which are found email rounded masses of concretionary 
>articles, collectively named otoconea and singly otolites. In 
inimals, in wljich the auditory apparatus is less perfect, they 
ire seen to be quite large, seemingly needful to intensify 
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bohihIb. From investigations in comparative anatomy, 
(loodHir concludes that "the vestibule is that part of the 
or^an by means of which any sound or series or combina- 
tion of Bounds is heard merely as noise." The simplest form 
of oar, which consists of a vestibule only, probably enables 
tho HouHoriiim merely to become cognizant of sound irre- 
Bpootlve of the pitch or harmony of its constituent tones. 

The Hcmicircuhir canals (Fig. 7, M) have their. functions 
vnrit>U(»ly estimated. It is commonly supposed that they 
rotH'ivi' the iiniiressiofi by which we distinguish the direction 
of soiind; and it is certainly a powerful argument in support 
of this view that in almost every instance in which these parts 
c.\ist at all thoy hold the same relative positions as in man, 
thoir throo planes being nearly at right angles to one another. 
lV>f. Suinuol Jackson, of the University of Pennsylvania, 
boliovort that thoir function is to suppress sonorous vibra- 
tions, or to not a8 a damper, thus subserving to hearing the 
SHiuo pur^Ktsc that tho pigmentum nigrum docs to vision. 
Flourons oonolndos, on making sections of the semicircular 
onnals in pigeons*, that tho norve supplying them does not 
ministor to tho sonso of hearing, but to the directions of the 
iuovon>ont!» of tho animal ; but this is fully explained on the 
j<<«pp»v<ition that tho norn\al function of the semicircular 
canals is tv> indioato to tho uninial tho «/fVtoff"->H of sounds, and 
that its movomonts aro partly dotonninoil by those ; so that 
a dostruvMion of one or oihor of thorn will produce an irreg- 
ularity v^f n»ovomont. ix^suUing, as it would soom, from a 
sort ot' jrivldluoss vm\ tho part of tho animal, just as when one 
of tlio o\os of a Mtd is oovorivi or dostri\voil. 

M. Pujivs snrnr.sovl tl.at by tho Ovvhloa we are especially 
o-.tV'oJ. to os'.'.n-.;>!o tho pitoh of SvMjr.ds, and ho addnoos in 
s;:; J , ■ : of :V;-s ivlo;» tho f;u-l that the dovolop:r.ont of the 
vw" '.vW tV\M\s ;•. \v-rv s:v.>.:'.;r iv\^vor:;.^v. to tho «.vr.n>as5 of 
:' «■ \,-,\-. '.'*.■. r.-on;.-.^ Yo-.-.vi: roc;'""''.* I'.-'i' c->.h!oa as a 

"'. s N •. ,-.or v;.v;-.-v.- ot" >,^-.-.; -i. Kv'">kcT V": :"^r:":. a sim- 

'"- - - ". ;•..'. Hv'v,:.,^":: '. ;-,* v\^; r.-r.-.oo. :": i<o v-rw? by his 

*vv. , ,v \', . -,v,-, •:-,,■.■ •: \os;'j:.-.:-o-\ w!::; vu'-.oato dis- 
>- . ^ . > \.\:;. >> ' .;> i. K. " "vv -. ,•■.:•.'. v::tr*. V;'.vo o'u- 
^' « si' .;> ..;".v »^; . \' v'-vV . lA. 
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"The canal of the cochlea, according to Kolliker, is filled 

Mth the fluid of tlie Isibj-rinth, and coiitutria not only two well- 

:nowa cavities, the scala 
tympani and the scala vea- 
tibuli(^'raud.Sc7; Fig. 
8), but also a third nur- 
rower space, which he 
proposes to call the scala 
media (6V3/). This is situ- 
ated, in a great measure, within the lamina spiralis, and con- 
tains the ultimate terminations of the cochlear branches of the 
auditory neive. Tlie luniina spiralis consists of an inner bony 
and au outer membranous portion ; the former tcnniriates by 
a grooved edge, the upper margin of the groove (zd) being 
termed the zona denticulata, in consequence of 'its presenting 
series of well-marked teeth; the lower margin (hp), the 
habenula perforata. From each of these a layer of periosteum 
is continued to the opposite wall of the cochlea, complvting 
the septum between the scala tympani and scala vestibuli. 
The upper layer is termed the membrane of Corti (mC), the 
lower one the membrana hasilaris (vilt). Coiniected with 
the habenula perforatu and lying in the scala media, or space 
between the two membranes, are certain structures termed 
[the rods of Corti. These (1 and 2) form an angle with one 

mother resembling the gable end of a house, and appear to 
[be connected above by a delicate membrane, the membrana 
velamentosa. The spaces between the grooves of the bony 
lamina spiralis and the first set of the rods of Corti, and the 
space between the outer wall of the cochlea and the second 
set of the rods of Corti, are filled with large nucleated cells 
{cC), the cells of Claudius. The interval between the two 
Bets of rods and the membrana basilaris {SeJU) is probably 
filled with fluid. The branches of the auditory nerve lie on 
the under surface of the lamina spiralis, beneath the haben- 
tila perforata, through which they pass by many small open- 
ings, and (though there is much difficulty in following them 
at this part) apparently terminate by free and extremely del- 
icate extremities among the cells of Claudius and in the fluid 

)f the scala media. 
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"The fliagrani on preceding page will give some idea 
the relations of these delicate parts as they appear to be 
determined by the most recent iiivestigutions."* 

To fully iliuetrate this intricate and yet interesting subject, 
we have availed ourselves of the description and drawings 
in the work of Dr. Gruber.f 

"If we examine into the niitmte structure of the mem- 
braim basituris, we find as its foundation a structureless 
nieinbrane, into which t!tc upper plate of the labium tym> 
panicum is transformed. This, particularly at the outer 
border, is found covered with a peculiar warty formation 
which gives the part different transverae diameters. These 
diameters vary from 0'U12 to 0'025 mm. Upon this struc- 
tureless membrane rests the formation designated as Corti's 
organ. Following next in order after the labium tym- 
patiicum of the sulcus spiralis are the so-called Corti's fibres 
(teeth of the eecond row, Corti ; little rods, Claudius; 
arched filaments, Ilenseii; hearing rods, llenle, — Figs. 9 
and 10). 



Fig. 9. — Corti's Fibres in 
Natural Position. 



a.ucendiDg flbrM; b,d(?«cr^Di1itig fltir^a 
'On their u(ip»r rndi «r« tn-o IW Jllll« 
rodii, toHardu Ihi^lr Uiwvt rndi *ud lo- 
warda the cuocavlty of tbe arch, tho 
nacl«iu. 



Fig. 10. — CORTI'8 FlBKES LTINO 
OVER ONK ANOTHER. 




Tlii< d«*c»uding: Rt>rr* nr« gvlalnl; mwo, 
vtHU lh» little lipadi or proJpctloDi plac«d 
ufKin tboir c^utiUK'tiiig (larti. 



" They appear to be the most important formations of the 
■whole Corti's organ. They have their origin in tbe neighbor- 
hood of the foramina of tbe hubenula perforata, and terminate 



♦ See M. M. Pick, " Anatomic imd PhysioJogie der Binnes-Orgnne," 1842, 
p. 122; Carpenter, Priuoiplos of Uuman Pbyiiology, sixth edition, p. Mi, 
London, 18M. 

t Lehrbuch der Ohrenheilkunde niit besonderer Riiek^ichl auf AuAtomie 
und Plijbiolvgie, von Dr. Joief Gruber, Vienna, 1870, jip. 1SO-I30. 
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ill the raeiiibrana baailiiris. They lie side by side along 
'wliole meiiibraiia basilans, leaving between them spiiidle- 
ehaped gups, iu such a manner tliat when viewed from above 
their urrungemeiit exhibits a siniihtude to the keys of a 
piano. Curli's fibres which, in their chemical composition, 
show not the slightest reBemblance to the meuibrana basilaria, 
dissolve readily in diluted caustic soda and potassa, and like- 
wise iji dilute hydrochloric acid; while alcohol, ether, chromic 
acid, saturated solutions of salt and sugar only cause them 
to shrivel (Kiilliker); and they are then seen to consist of 
two parts, which are archlike and united, so that in their 
route along the whole ductus cochlearis they must form a 
slightly convex and also longitudinal protuberance. Accord- 
ing to position, Corti's arches consist of an inner (n) and 
an outer (b) Corti's fibre, the former being (according to 
Claudius) more numerous ; so tliut there are only two outer 
fibres for three inner ones. 

'• The iuuer fibres, which Deitera describes as less flexible 
than the outer ones, all begin regularly in a line outward 
from the foramina of the habenula perforata. At their com- 
mencement they are somewhat broader than they are far- 
ther along, and show, according to Kolliker, on one side of 
their origin a nucleus, which is attached to the fibre by a 
delicate membrane, which tliis author believes to be the 
principal cell constituent, 

"The fibre runs, ascending outward and upward {ascend- 
ing fibre), until it joins the broad end; hence the centre 
part of Corti's Kbre is its narrowest part, and the upper end 
the broadest. The latter shows a cavity pointing outward 
and downward, in which fits an arched segment of the de- 
scending fibre to be shortly described. These two parts 
form in Corti's arches the so-called articulatitnm (coins artic- 
ulaircs internes et externes, Corti). 

"The expanded and inward c(uivex piece of the descend- 
ing fibre just mentioned lies the highest, yet it does not ex- 
pose its upper end; while its expanded part above is covered 
by the outer flat ends of the ascending fibre. In immediate 
continuation runs still another fibre, so tliafc the upper end of 
the descending fibre appears turned or lapped over in an arch- 
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like manner. In their fartlicr course downward, the descenn-^ 
itig librea diminisli very strikingly, to be iinally reinserted 
with a broader bell-shnped end on the membrana basilaris. 
This end (according; to Ki'iliiker), towards the concavity, and 
likewise on tlio starting-pnint of the ascending fibre, contains 
a nucleus, wliicli is not always to be found on the single tibrea 



Fig. 11. — TiiK ENTIRE Membrana Basilaris, with all itb parts ltino 

EXPOSKD KROM AUilVK TO SHOW THE PROPORTION OF N KRVES.— CoRTI'S 

Orciak from the mvz. (After Dcitorr.) 
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n, tli« forth ; i; lli« I'lrgr roll* wliirli fdJ ;..< , , .; Uy iiiusoi forward; c, h«»Ir« or 

foniuiinN i»f tlio bulTnulttiirrfomta; tlq, Inntr Corli fltrw; r, untvr Corti fllirm; /, «^ii- 
TiPctUi^ rotj* detiicliot]; ff, tin- Arot ImmlU'fl of th-t; trnu«rer8« Derv« (throa; ft, \Ur troouil 
ft-fim abnvc rmpirKturj" oiilwnrd : Jji thesr iirr *i)fl:i llir rwi-vullcil iiliiilaiigiv ; »', Ihr thin!; 
Jt, ih« fourth; f , arifllug: lonirltiidluni h<<rro Abrtw, which »ubii)4M*gn in thfl first hiindl« 
of lUe lnin»v«fi»p uuvp; m, rylimlrJciil <:Hl» on Un" Kiwi-rarcli of iho p**r» iut.'niLirKiiac««, 
fi, tliv ct*lli of CtuiHtliiM on (hv coDiiWilnpt rods; o, t1ii> •n|iporttng flltroat ajriiffai of 
CVirtro oFKan: p, « l*>nj|ClludiDal Dcrro flliro od tbo hue of Oortl'i »rob; », ««ll» of 
Corti ; y, faelform vrlli. 
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when detached from their iaaertioii. The diameter of the 
little rods varies from 0001 to 0002 mm.* 

"The second formation, which constitutes Corti's organ 
(see Fig. 11), is the lanniia roticuhiris cochlene discovered by 
Kolliker (lamina velamentosa, Deiters). Fig. 8, 1, 2. 

"It ia named after its discoverer, and is one of the moat 
ditficult part5 of Corti'e organ to delineate, espeeiuUy if the 
object be to define its proportions exactly; and concerning 
no part of the cochlea is there such a variety of opinions 
as of this. Kolliker describes it, first, as a short, clear jilute 
with fine bordered divisions, corresponding in numbers with 
the inner Corti's fibres. This phite presents on tlie border 
the inner and outer Corti's fibres, and is iu close connec- 
tion with the former, and consists in a nnion of appendages 
of the inner fibres, whidi KiUliker calls plates. After these 
plates follows a netlike lamella, consisting of longer straight 
rods (/) enlarged at their extremities, whose numbers corre- 
spond with those of the outer Corti's fibre.4, and which are 
connected with the jointed cuds of the same in a manner 
not satisfactorily solved. These rods, which lie close under 
the clear plate, show, near the edge of the latter, a slight, 
sometimes nodular, protuberance. Upon these rode follow 
eraaller ones, situated between the outer ends of the former 
pieces, in the shape of a biscuit, which Kolliker calls 'inner 
intermediate parts' (Deiters's phalanges of the first roAv), 
(/t); then, the outer intermediate parts, in shape similar to 
he former, between the ends of the inner parts (Deiters's 
phalanges of the second row); and lastly, a row of parts 
which sometimes appear as four small rectangular portions 
lying close together, in whose outer ends hair-shaped ap- 
pendages appear. 



Uenle dividc-s the asi^endini; filircs into two spccios : tho first being fliit- 

led in a direction peppeudiculiir to the luuinTirann bn&ilaris. The tniiis- 

pcrrt section is elliplifal, almost double the luiiiith, through tbo Inng diHm- 

ffr. The l)ody nf the other in cyliiidrioal, only broad towfird the ends. He 

, difitiuguisli these two formii,hut belicvet that tb« diffurtsncc is only deter- 

llned by the position of tho objects. Tho bodies of tho descending fibres 

re always cylindrical. 
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" The intermediate parts (pliaknges) leave between them 
three rows of foramina, at rogiihir distances, wViich Kolliker 
calls inner, middle, and outer holes (rings, Buttcher; circles, 
Deiters) of the lamina reticularis. 

"According to Henle, the lamina reticularis appears purtlj 
in the form of a network of fine hyaline threads, witlj reg- 
ular, partly four-aided, partly ronnd, meshea, which alternate 
in three rows, in such a manner that, as a general rule, these 
little frames, which divide the foramina of the first row from 
those of the third one, touch upon the middle of the fora- ; 
mina of the second row. 

"The outer edge of the third row of meshes lies just over 
the place of insertion of the outer Corti's fibres, on the mem- 
brana basilaris. In other cases (both forms appearing in the 
same species of animal), the threads of the net are finer, the 
meshes closer, partly or entirely closed by delicate mem- 
brane, with the exception of the three constant rows of 
round openings. 

" Deiters found, sometimes, the round meshes divi<led by 
a small arclilike cross-piece. As before mentioned, the 
enlarged rods, which are connected with the jcjint ends of 
the descending Corti's fibres, have the form of a ship's 
rudder, and tlteir somewhat enlarged ends are inserted in 
depressions of the outer edge of the joint ends of the outer 
Corti's fibres. These would effect the closing of tlie inner- 
most meshes of the lamina reticularis. 

" While the origin of the lamina reticularis, from the joint 
ends, is given with certainty, as well as its parallel course 
with the membrana basilaris, no certain knowtedge exists 
about its insertion. Henle says, under the supposition that 
it is attached somewhere to the wall of the cochlea, one 
might assign to it the function of a band, which fastens the 
little rods in their position. In chemical construction the 
lamina reticularis resembles Corti's fibres. Besides the struc- 
tures already mentioned, other ceil formations belong to 
Corti'fl organ, which converging form and arrangement may 
partly be designated as epithelium cells; others, however, 
arc not known iti their origin, and are named either after 
their discoverer, or after their peculiar form. 
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"Here belong tbe hairy cells (stalky celts of Cortl; thorn 
cella of Leidv; staft'cells of Henseii; inner and outer coverinof 
cells of Ilenle). The nomenclature of Ilcnle ia derived from 
their relation to Corti's fibres. He distinguiahes the cella 
here mentioned, according as they are above or under Corti's 
fibres, as cover and floor cells; if both, according to their 
position upon the merabraiia basiluris, outer or inner. About 
Jthe hair cells, which constitute the moat delicate formation 
"of the whole Corti's organ, in their relation to their neigh- 
boring formation, we are instructed in many particulars by 
Deiters, Kolliker, Henseu, and lately also by IleTile. The 
inner hairy cells are found upon the joint ends of the inner 
Corti's fibres; they pass backward on tlie epithelium of the 
labium tympanum, by which they are partly covered. 

"Their form, as Ilenle remarks, is conical (m), whereby 
the broader end is directed more outward and ujivvard, and 
carries a bundle of stift' cilia, which may be noticed distinctly 
upon single cells which evidently lie toward the edge. The 
, inner hair cells, which, as Kulliker remarks, have their 
jeats in three rows alternately on the holes of the membrana 

Claris, and likewi.qe have a more conical configuration, run 
the outer Corti'a fibres downward, and carry on the 
upper ends just such cilia as the inner hairy cells. The 
three rows of tbe outer hairy celts cover one another partly 
until shaped, and lastly change at the ends to tine thiu 
threads, whicli are inserted in three rows placed alternately 
on the merabrana baailaris (Deiters). 

<' On the upper ends adhere the hairy cells which cover the 
foramina of the lamina reticularis, close to the borders of 
the foramina of the same, in such a manner that, by their 
attachment, the upper part of the cell frequently retnaius 
closed. These hairy cells, which were known to Corti, 
although superficially, go by the name of Corti's cells in 
contradistinction to Corti's fibres. 

"Deiters has discovered still other hairy cells, independ- 
ent of the inner cells, which run iu three rows between and 
outward from those described. Deiters'a hairy colls adhere 
with their inner ends to the outer ends of the so-called 
phalanges, with their outer ends toward the merabrana 
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basilaris. They are spindle-shaped, and their ends diverge 
in long, tine threads. The outer cml, before it8 insertion on 
the niembrana basihiris, unites with tlie outer fine end of 
one of Corti'a cells in such a manner that their insertion 
is a common one, — the tljtn end of Deiters's cells uniting 
the rods. In addition, other cells on the niembrnna basi- 
laris have more the property of epithelium cells, particularly 
when treated with water, as they piift' up and assume a ball- 
like form; one sees these especially well under Corti's 
fibres (Deiters's support tissue; StUtzgewebo). llenle's floor 
cells, on the niembrana basiluris, beyond the iusertiou of 
the uniting stems, are snialler and larger as such cells are 
present. 

" The outer zone (zona pectinata) is that outer portion of 
the raombrana busilaris whicli unites the inner zone with 
the wall of the cochlea. It shows ou its upper plane, 
toward the ductus cochlearis, a ribbed, comblike appear- 
ance, from whence it derived its name, roembrana pectinata 
(Todd and Bowman). These ribs, which, especiallj' on the 
outer aectiou, do not spread out entirely straight, but are 
somewhat waving, and which were formerly taken to be 
an expansion of a fold of the structureless membrane (which, 
as Uenle has lately shown, originate from fibres which have 
a diameter of 0'0025 mm.), are not always single-radiating, 
but are wavelike, and bend, especially on the outer ends. 
To the outer side, toward the wall of the cochlea, slight 
depreeaions present themselves on the zona pectinata ; and 
here, according to Kolliker, it receives a fibre-mai<8 coming 
from the lamina spiralis, ossea accessoria, which this author 
described as ligamentum spirale. while Todd and Bowman 
looked upon this structure as muscular, and named it mu&- 
coins cochlearis. 

"According to Henle, the zona pectinata is strengthened 
by several uniting tissue-string* extending on its tympanic 
sarface, running parallel with the longitudinal axis of the 
lamina spiralis. 

" The vestibular wall of the ductus cochlearis, the niem- 
brana Reisaneri, shows, besides its covering of epithelium, a 
thiu layer of simple connective tissue, and numerous capil- 
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laries, which stretch from the periosteum of the lamina 
Bpirulia close upon the periosteum of ttie cnchlesi. From 
the insertion of Reissner's membrane to the ineevtion of the 
mcmbrana basilaria, the periosteum of the cochlea forms the 
outer wall of the ductus cochlcaris. This shows, besides 
the epithelium, a thiu lajer of tissue, abundantly supplied 
with vessels (stria vascularis, Corti), and oulward from this a 
tissue-plate, which consists, according to Kolliker, of cells 
wliich have a great resemblance to cartilage cells. 

"Besides this outer wall of the ductus cochlearis, wo find, 
on observing further, immediately over the insertion of the 
membraha basilaria, a protuberance, extending far toward the 
canal, which, Ilensen states, contains a vessel (vas prominens, 
Hensen), of the presence of which Ilenle, however, could not 
convince himself." 

Tlie number of the rods of Corti is estimated by Kolliker 
at three thousand, or about three hundred to each semitone 
of the octave. 

Besides the structures just enumerated, there are within 
the labyrinth certain fine elastic bristles terminating in sharji 
points, between the internal nerve fibres. These bristles, dis- 
covered by Max Schultze, are eminently calculated to sym- 
pathize with those vibrations of the fluid of the labyrinth 
which correspond to their proper periods. Thrown into 
vibration, the bristles stir the nerve fibres which lie between 
their roots. At another point in the labyrinth we have the 
otolites already noticed as imbedded among the nervous fila- 
ments, which, when they vibrate, exert an intermittent press- 
ure upon the adjacent nerve fibres, thus exciting audition. 

Finally, according to Heiiuholtz, this wonderful organ in 
the labyrinth, discovered by Marchcse Corti, which we have 
described, ia to all appearances a musical instrument, with 
its cords so stretched as to receive vibrations of diflerent 
periods and transmit them to the nerve fihimente which 
traverse the organ. " Within the ear of man, without hia 
knowledge or contrivance, this lute of three thousand strings 
has existed for ages, receiving the music of the outer world 
and rendering it tit for reception by the brain. Each musical 
tremor which falls upon this organ selects from its teusioned 
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fibres the one appropriate to its own pitch, and throws that 
fibre into unisonant vibration. Thus, no matter how com- 
plicated the motion of the external air may be, these micro- 
scopic strings can analyze it and reveal its constituents."* 

" This idea has been confirmed by the recent microscopic 
researches of M. Victor Ilensenf on the hearing of crusta- 
ceous fishes. Having placed the decapoda in salt water, 
charged with strychnia to increase the reflex power of the 
cerebral nerves, the animal fell into convulsions at the least 
noise. He has proved afterward that in them hearing takes 
place through the medium of hearing-bristles, and that each 
little fibre vibrates in unison with a determined note." 

• Tyndall. 

f Helmholtz, Die Lchre den Tonempfindung ; L'Acoustique, par Bodolphe 
Radnu, p. 291. Paris, 1870. 
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ACOUSTICS. — LAWS OF SOUND. 



"Acoustics (clerived from the Greek verb dxo'jm, "to bear") 
treats of the scietice of soundsj their cutiac, nature, and 
pbenoniena. Sound is the impression (or motion) produced 
on the sense of hearing by the vibration of aonnrous bodies." 

If it be a series of irregular vibratiuna, it is called a noise; 
but if it be a succession of rhythmic impulses, a musical tone. 

The ear is capable of appreciating the three fundamental 
qualities of sound, viz., intensity, or amplitude of vibra- 
tion; pitch, or rapidity of vibration ; ami timbre, or finality. 

Higher tones mingle with tbe fundamental tone, deter- 
mining the pitch of a sound, or its value in the musical scale; 
and it is tliis intermixtui'o wliicli determines what, for want 
of a better term, we call the quality of the sound. 

It is this union of high and low tonea that enables us to 
distinguish the sound of one musical instrument from another. 

Most sounds have a series of impulses partaking in a 
greater or less degree of the character of a musical tone. 

Any continuous sound is dependent upon a succession of 
impulses, and the rapidity with wlitcli these succeed one 
another determines the pitch of the tone. "We may ascertain 
by experiment wbat number of such impulses are required 
to give a musical tone of any pitch. 

Thus if the instrument called the siren, composed, in 
its simple form, of a circular plate with a number of aper- 
tures at regulijr intervals, be made to revolve over the top 
of a pipe through which air is propelled, a succcasion of 
short puffs will be allowed to issue from this; and if the 
revolution be sufficiently rapid, these impulses will unite 
into a definite tone.* 

These vibrations are transmitted from the external ear by 
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a special nerve, the auditory, and are recognized by the brain 
as sound. 

Souudg are propagated through the air in waves, which 
raay be trauamitted simultaneously in dili'erent directiona 
without destroying each other. 

This is iltustrated iu complicated pieces of music played 
by an orchestra ; a practiced ear can readily distiugu ish the 
sound of each instrument. 

It has been estimated that the number of complete vibra- 
tions required to produce an appreciable musical sound, in 
persons having an acute sense of hearing, may vary from 
eight for the lowest to thirty-six thousand five hundred for 
the highest, per second, 

Ilehnhultz has recently fixed the lower limit at sixteen 
vibrutiouB and the higher at thirty-eight thousand vibrations 
per second. * 

The practical range of musical sounds is comprised be- 
tween furty vibrations and four tliousand vibratiune per 
second, which amounts in round numbers to seven octaves. 

Weakening of sound, which takes place according to the 
law of inverse squares, would be in great measure prevented 
if the sound-wave were so confined as to impede its lateral 
dirt'usiun. 

By transmitting it through a tube with a smooth interior 
surface, we ueeoniplish this, and the wave thus confined may 
be transmitted great distances with very little diminution of 
intensity. This condition is fulfilled and utilized iu the 
speaking-tubes in our dwellings. 

'"The celubrutcd French philosopher Biot observed the 
trausmissioQ of sound through the empty water-pipes of 
Paris, and found that he could hold a conversation in a low 
voice through an iron tube 3120 feet in length. The lowest 
possible whisper, indeed, could be heard at this distance^ 
while the firing of a pistol into one end of the tube extin- 
guished a lighted caudle at the other. 

"The action of sound thus illustrated is exactly the same 
as that of light and radiant heat. They, like sound, are wave 
motions. Like sound, they diffuse themselves in space, 
diminishing in intensity according to the same law. Like 
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sound also, light and radiant beat, when sent through a tube? 
with a reflecting interior surface, may be conveyed to great 
distances with comparatively little loss. In fact, every ex- 
periment on the reflection of light has its anotogue in the 
reflection of sound. 

"The limits of hearing are different in difl'erent persons. 
Dr. WoUaston, who gave the first proof of this, while endeav- 
oring to estimate the pitoh of certain sharp sounds, remarked 
in a friend a total iuseiisibility to the sound of a small organ- 
pipe, which, in respect to acuteness, was far within the ordi- 
nary limits of hearing. The sense of hearing of this person 
terminated at a note four octaves above the middle E of the 
piano-forte. 

*'The squeals of the bat, the sound of a cricket, even the 
chirp of the common house-sparrow, are utdieard by some 
people who for lower sounds possess a sensitive ear. The 
ascent of a single note is sometimes suflicient to produce the 
change from sound to silence. 

"The suddenness of the transition," writes Wollaaton, 
•* from perfect hearing to total want of perception, occasions 
a degree of surprise which renders an experiment of this 
kind with a aeries of small pipes among several persons 
rather amusing. It is curious to observe the change of feel- 
ing manifested by various individuals of the party, In suc- 
cession, us the sounds approach and pass the limits of their 
hearing. Those who enjoy a temporary triumph are often 
compelled, in their turn, to acknowledge to how short a 
distance their little superiority extends."* 

Nothing can be more surprising, writes Sir John Her- 
Bchel in reference to this subject, than to see two persons, 
neither of them deaf, the one complaining of the penetrating 
shrillness of a sound, while the other maintains there is no 
sound at all. Thus, while one person mentioned by Dr. 
Wollaston could but just hear a note four octaves above the 
middle E of the piano-forte, others have a distinct percep-^ 
tion of Bounds full two octaves higher. The chirp of the 
Bwallow is about the former limit, the cry of the bat about 

* Tyndall on Sound, p. 73. 
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an octave above it, and that of some iusecta probably auother 
octave higher. 

lu " The Glaciers of the Alps," Dr. Tyndall has referred to 
a case of short auditory range, in crossing the Wengern Alp 
in cumpany with a friend. The grass at each side of the 
path swarmed with insects, which to him rent the air with 
their shrill chirping. His friend heard nothing of this, the 
insect music lying qnite beyond his limit uf audition. 

Once, while crossing the Stolvio Pass by night in com- 
pany with a friend, he complained of acute pain in the ears. 
Dr. Tyndall desired him to swallow his saliva: he did so, 
ami the i>ain instantly disappeared. By tlie act of swallow- 
ing, the Eustachian tube is opened, and tiius equilibrium is 
estiiblished between the extei'iial and internal pressure. 

Dr. WoUaston was e.vpcrf in closing the Eustachian tube 
and leaving the space behind the tympanic membrane occu- 
pied by either compressed or rarefied air. He was thus able 
to cause his deafness to continue for any required time with- 
out any eftbrt on his part, always, however, abolishing it by 
the act of swallowing. A sudden concussion may produce 
deafness by forcing air either into or out of the drum of the 
ear. In the summer of 1858, Mr. Tyndal! was on the Fee 
Alp, in Switzerland, where, jumping from a clifl' on to what 
he supposed to be a snow-drift, he came into rude collision 
with a rock which the snow barely covered. The souud of 
the wind, the rush of the glacier torrents, and all the other 
noises which a sunny day awakes upon the niountaius, in- 
stantly ceasetl. lie could hardly hear the sound of his guide's 
voice. This deafness continued for half an hour; at the end 
of which time a suitable act opened the Eustachian tube, 
and restored, with the quickness of magic, thij innumerable 
murmurs which filled tha air around him. 

*' Light, like sound, is e.xcited liy pulses or waves ; and lights 
of ditierent colors, like sounds of difl'ereut pitch, are excited 
by different rates of vibration. But in its width of percep- 
tion the ear exceedingly transcends the 03'e ; for while the 
former ranges over eleven octaves, but little more than a 
single octave is possible to the latter."* 
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VBLOCITT or SOVKD IS WOOD. (MM. WKRTBEIU AND CBZVANVI 

Name of Wood. Along Fil>ro, Acr<ias Rlnga. AlotiK Ritig*. 

Acacia 16,467 4840 44S6 

Fir 15,218 4382 2!172 

Boech 10,965 f>()28 4r>43 

Oak 12,622 5036 4229 

Pine 10,900 4011 2605 

Elm ia,516 4605 3324 

Sycamore 14,689 4916 8728 

Ash 16,314 4567 4142 

Alder 16,306 4491 8423 

Ajpen 16,677 6297 2987 

Mnple 18,472 ' 6047 8401 

Poplar 14,050 4600 3444 

The tuning-fork is a familiar instrument with which we 
may produce an invariable notCf its principal use being to 
regulate the tone of musical instruments. 

It '}» composed of a U-sbaped bar of ptee), connected at 
its base with an axis or handle. Tbis, when struck against 
an3'thing solid or when a bow is drawn across either prong, 
gives a delinite note by its state of intense vibration. 

By some modern writers upon diseases of the ear, special 
importance is attached to this instrument as an aid in diag- 
nosis. 

VIBRATION OF AIB CONTAINED IN TUBES. 

In wind instruments with walls of suitable thiciciiess, the 
column of air contained in the tubes alone enters into vibra- 
tion. The material of the tube has no influence on the 
pitch, but aflects tlie quality in a striking and important 
manner, and the condition of the interior surface, whether 
rough or polished, or lined with cloth, has no eflfect upon 
the intensity of the sound. The shape of the tube has 
an important influence: if it be of the same size through- 
out, the sound will be simply condensed and strength- 
ened by the reflections; if it be tapering, the angles will 
become more and more acute and the note deeper, the sound 
being increased; if it be conical, the apex receiving the 
sound and the base giving it exit, as in the speaking-trumpet, 
the angles will be leas and less acute, until the last may be 
even obtuse. 
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The exact dimensions of each section of such instruments, 
therefore, becomes a matter of importance. 

Tubes of wood, metal, glass, etc. are not merely con- 
ductors of sound, by preventing the rnys from diverging and 
increasing their power by reflection, but tlie molecules com- 
prising the instrument themselves vibrate. 

These vibrations are in harmony with the sound intro- 
duced, but varying in their perfection. 

It is evident, therefore, that if tubes prevent sounds from 
being lost in the air by expansion, they must conduct it to 
an almost indefiiHte distance; hence the great utility of hear- 
ing- and speaking-trumpets. 

INSTRUMENTS TO ASSIST HEARING. 

Ear-trumpet-s are to the ears what spectacles arc to the 
eyes, but the aid which they render is neither aa perfect nor 
as complete. Yet with all their defects they could not be 
dispensed with, as they are the only means by which deaf 
persons have intercourse with their friends, or are enabled 
to listen to a lecture or sermon ; each individual generally 
{»as his or her favorite instrument, and would not part with 
it on any consideration. 

Ear-trumpets are bent so as to cause the sound to be de- 
flected from a straight line in passing into the ear; and by 
making the portion which receives the sound like a funnel, 
a much larger volume is received for the impression ou the 
impaired auditory nerve. 

The simplest form is seen at Fig. 12. 



Fig. 12. — Simple Ear-Trcmpet. 



■ 




Those who are very deaf require a tube from fifteen to 
^eighteen inches in length; those moderately deaf, one not so 
long. 

lu treating many deaf persons we must have a variety of 





50 



DISEASES OF THE EAR. 



these useful instrnmerits, so as to allow the patient to choose 
the one most Bui table. 

Ml". Isaac Williama, of thia city,* manufactures trurnpeta 
of every variety to suit tlie various idiosyncrasies. lie has 
a deaf workiMan, whom he at tiroes employs to test the 
various trumpets. 

Those sizes that are most used are from three and seven- 
eighths {'il) inches in diameter at the hirger extremity, the 
curved tulje in all being from twelve to fifteen (12 to 15) inches 
in length, terminating in a small acorn-like extremity, which 
can be made of tin, ivory, or silver, to fit the external ear. 

The tin japanned trumpet is seen at Fig. 13. 

Fig. 13.— Ear-Trumpet fJin jnpanned). 



The larger trumpet seen at Fig. 14 is one which has been 
employed by the Rev. Dr. llaswell and his eon, the devoted 
missiouuries to Burmah, who are both very deaf. 

Fig. 14. — Haswell's EAii-TRUwrKT (to be hud of Mrasra. Ko]b« and 
G<.'iiirig, InslniHient-uinker*}. 



r3^^ ~* * * ** * ^ 3 



They have employed this form after trying every variety 
of English and American hearing-trumpets. They prefer it 
because it allows several persons to converse with them] 

* Tbey are to be had ulto of Kolbe and Gcmrig, instrumeut-maik 
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it one time, wliilst the large perforated part is turned 
towards tliorn, ami can csiteli every word distinctly; they 
have even lieard the faint wliisper of a dying niati. Hence 
Ihis form, apart from its size, 13 adapted to clergymen, and 
many very deaf pei'sons liave fmiiid it most admirable, ena- 
bling theiu to hear a sermon, lecture, or conversation. 

The next one, Fig. 15, ia ttie original trumpet of Harriet 

yig. 16. — Martimeau HEARi>-o-HoKir (ivory tijin, ten inclus). 







^^aliinoan, which is also a neeful instrument, and much em- 
ployed iti England. 

Either of tlie last-mentioned forms can be used in a church 
or liectnre-rooin. They ehonld be {iluccd npon the floor or a 
stool, and the sonnd conveyed from them by being con- 
nected with a gntta-perciia tube, which can be concealed iti 
the clothing, Tfie trumpet itself can be covered on its 
outer part with cloth or silk. 

CONVERSATION-TUBES. 

Sotnetimea the cores of the tubes are made of iron or cop- 
per wire, having a funnel- ^.^ ,f,._ExK convkr-sation-Tubb, 
shaped arrangement at one 

I end, and a sninll tip at the 
Other. These are called "Con- 
versation-Tubes ;" the deaf 
person inserts the tip in his 
ear, whilst the fiinntd-ehaped 
extremity is talked into. 
The conversation-tube il- 
lustrated in Fig. 16 is made 
^ftof silk or cotton on a wire 
^^body covered with gutta-percha, with horn tips. 
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ver}' few can wear tliem long, on account of the rostling 
nobe and the irritation they create in the external ear. 

The following is the experience of one of my patients in 
rejiartl to the use of auricles or ear-cornets: 

" Ilaviug used ear-cornets or auricles for six or eight years, 
I can safely recommend their use. 

''These instrumcnta are invaluable in shopping, in the 
transaction of business, and in social intercourse; as, by 
wearing them, those persons who are very hard of bearing 
will only l)e regarded as moderately so. 

" The greatest drawback to their usefulness is that they 
cannot be worn any length of time, as they press upon and 
weary the ear, causing at times quite a painful sensation. 
About three consecutive hours is as long as they can pru- 
dently be worn. If a lady bo the wearer, she tinds it uti- 
pleasant at times to have her bonnet tied over tliem." 

Any form of ear-trumpet should not be indiscriminately 
worn for ose in the early stage of deafness, more especially 
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Fig. 18.— Pocket Bar-Trhmpkt. 
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those cases arising from debility or congestion of the nervous 
appnratus. In ehrnnie cases, liovvever, tltoy often prove moat 
serviceable. Thej are equally advantageous in cases of 
partial anchylosis of the stapes to the fenestra ovalis. The 
surgeon i^hoiilJ deterniine, with the fissiatance of liis patient, 
the proper form to be uscmI, and not trust, as is too often the 
case, to the inatrunieut-tnaker alone. lie should take the 
same caro in fitting iiis patient with an ear-tfumpet as the 
ophthalmic surgeon does in fitting liirt patient with tlie proper 
form of eye-glass, 

A smaller form, or pocket-trumpet, is seen at Fig. 18, 
•which ia capable of being taken 
apart and so arranged that it 
may be carried in the fjocket. 
Many persons employ this kind 
abroad, as well as a large one 
at home; it has been found 
very useful for physicians. That 
form of ear-trurapet which Von 
Triiltsch has found to be the most useful for the greatest 
number of cases consists of a stranded leather tube, of a 
foot or more in length, with horn extremities. The end in- 
serted in the ear should be about the size of the meatus, the 
patient holding it in or on this part. Similar to this leather 
ear-trumpet ia one of pasteboard, which, for the sake of con- 
venience, ia made in sections, to be jititied together when 
aaed. This form may be seen at No. 3, Fig. 19. 

The otaphoiie consists of a silver clamp fitted to the pos- 
terior border of the auricle, which has for its object to cause 
the car to stand out farther from the head, and thus make 
easier the reception of sounds. 

To distinguish very low sounds, Ilelmholtz fitted a glass 
fuimel into the ear with softened wax, and was very siiccess- 
ful in tills way. 

Patients living at a distance, who cannot come to the sur- 
n, by sending a description of the form of deafness, with 
a wax model of the meatus, can be furnished with an ear- 
trumpet accurately fitted. 

The following Illustrations, taken from a recent French 
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work,* show, in a comprehensive view, the variona forms 
used in France. The one mostly employed ia seen at Fig. 
19, No. 1. Another form much employed is that at (2). 

Cnrtis has had constracted trumpets which draw out like 
a telescope (3). 

Itard has indicated a Beriea of other forms. The first h 
a Bort of ellipsoid, furiiiehed with a pavilion and curved 
tube, which sinks into the ear; the pointed ends are two 

Ficr. 19. 



membranes of goldbeater's skin, which, witlioot augmenting 
the sound, render it less confused (4). 

Another system is represented by (5). To realize it, Itard 
has taken a spindle-shaped shell, and to it added a little tube 
to fit the ear J also a pavilion, into which one conld introduce, 
if wished, one or two membranes of goldbeater's skin. 

Recently, Mr. Koenig has constructed an acoustic trumpet, 
wliieh is at the same time a stethoscope (6). It consists of a 
capsule shut in Ity a conimnnicating membrane, and ia con- 
nected with the ear by means of a gum-elastic tube termi- 
nating in an ivory end. 

When ynn spesik before the membrane, the latter vibrates 
and [lu-shes tlie colunin of uir which is in the tube against 
the tympanum of the ear. 

The length of the tubes is four metres, and shorter when 
the sound seems tceble. 



* L'Acotistique, par R. Radau. Pari?, 1870. 



CHAPTEU IV, 



TADLES OF CLASSIFICATION OF DISEASES OF EAR. 



Diseases of the human esir canslno; doafnoss are more fre- 
quent ill the male tlian the female; this may be accoiiuteJ 
for by the fact that the mate is more exposed to the vicissi- 
tudes of the atmosphere. Aecordiiig- to Sir William Wilde, 
of two hnmlred persona aftected with deafness from disease 
of the ear, one hundred and one were males, and ninety- oina 
females. In France, Triquet states that, of the same number 
of cases, one Imndred and twenty-six were males and seveiity- 
fonr females. - In the record kept by the author, of six hun- 
dred cases, there were three Imndred and twenty-six males 
and two hundred and seventy-four females. 

In Dr. Roosa'fi table it will be seen that in five hundred 
case.% iiicluding ten deaf mutes, the proportion was only two 
hundred and ninety-seven males to two hundred and three 
females. This discrepancy, in tliis country, arises from the 

I present style of head-dress worn by the ladies in the street, 
which exposes the ear to every variety of temperature. 
Cold, producing catarrh in its various forma and its conse- 
quences, is the predisposing cause of deafness in childhood, 
and throusrhout all the stages of life. 

Diseases of the ear are often the result of constitutional 

■ disorders, as, for instance, the gouty, rheumatic, scrofulous, 

tuberculous, syphilitic, and cancerous. Age is also a fre- 

• quent cause of deafness; and so good an authority as Von 
Troltsch asserts that not more than one out of three per- 
sons from twenty to forty years of age possesses good and 
Dormai hearing. In our own investigations, we liave found 
that the larger number of persons lose the hearing of one 
car and sometimes both, and this we have found at all ages. 
About onetifth of the cases of disease of the ear are lieredi- 
tary or communicated from progenitors, many families having 
two, three, four, five, and even six members deaf and dumb; 

(55) 
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It is only by estimating the causes and morbid conditions 

(developed by iinliealthy action tliat ono etiii form just esti- 
mates of tlie probabilities of sueoess in treatment. To aid 
in the formation of opinions, with reference to the results of 
treatment, the eftect of location, etc., these figures have been 
obtained. 
B A view of the tables will show a great preponderance of 
cbronic afTections. Chronic catarrh and chronic inflammation 

• of tbe menibrana tympani are frequent causes of deafness, 
and to the student of these diseases the question naturally 
arises, how many of these cases of " dread silence," in this 
world of sweet harmonies, are the result of ucglepting acute 
attacks that were manageable in their early stage, but, when 
seen by the aural surgeon, were, alas, too late for remedy ? 

A TABLE 
0} Five Hundred Caset of Disease* of the Ear, from Prefetior Roosa. 



Fiirunculnr iiiflmnDiAtion of oxtcrnnl caaal 
Dift'u^e irvriitmnintiiin of extcrnul emial 
Kc'zemu uf rrxtiTniil caiitil .... 
ln»piBsuti>d ciTunii-ii ..... 
Foreign body in i-xU-rnul cmjiaI . 
Simple auiile iiiHunimniiuu uf euvity of typtn. 

(One sidp) ....... 

Sirnpli- fn-iUu infiiiminatiuD of cavity of tymp. 

(Both Hdec) 

Simple chronic inflummatiun of CRvity of 

the tytii[iiinuin ...... 

Actit)! HU[>piinitivti iiifluminution cavily of 

tyinpiHuini. {Quo !>i<lr!) .... 
Acut'i Kiip{iunUivi> iiifljininiatioD c&vity of 

tynipBtnira. (Unth sides) .... 
Chronic eufipunitivR iiidamnintion cavity of 

tympiumni. (Onn *idi') .... 
Chronic Buppurutive; inflammation cavity of 

tympunuiii. (Both sides) .... 

Diseases of IhliyriiitU 

IVaf niutr>.> ....... 

Tiiiiiilu.s uuriuctk without deafness 
Hysteria 
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107 
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*' The time reqntrcd for treatment is a qnestion that is 
worthy of consideration. Perseverance is the mle in almost 
all of the chronic forms of disease. And many that have 
nppnrotitly not been improved, by weeks of carefol treatment, 
will Huddcnly commence to progress favorably, and eventaally 
1)0 much improved. To have abandoned tbem would have 
given a fine opportunity for some potent mystery to have 
giiiiiod tho reputation of the cure." 

Dr. KooHn gives, in the following table, the duration of 
itvo hundred deafness cases before they came under his obser- 
vtitiou. The figures are valuable, as they are obtained by a 
dlittlngulMhod and accurate observer.* 
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Tho n»«»ult» of treatment may be estimated by a glance at 
th»> tvdlowluj; table, eontpiled from various sources: 
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The following table,* from the Report of Diseases of the 
Ear, treated in General Hospital in "Vienna, by Dr. Josef 
Gruber, during the year 1868, is of interest, for the sake of 
comparison. The completeness of this table will make it 
valaable. 
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* Monatsschrift fur Ohrenhcilkunde, No. 9, September, 1869. 



W DISEASES or THE BAB. 

Tiartf. UtndrrA Caitfji <if Dineatet nf iK€ Enr- v i ^ivol tjt Et^lmntl, attmpartd 
leUK the tame num^r seen in Gtrmmmy hf Kr m m g r* 

EXTEUTAL EaB. 

■ants*. •naisT. 

C*urrh of th« ceruminous gUndi .... 9 46 

Ic^xxktion of the cartilAge 4 8 

I^f t-r.m*ti'>n of tb<i cellular tissue .... 1 I 

I.'.Samr/.ati'/n of the periosteum .... 

A'.-.'j-. In^aromAtioo of the meiubrana trmpani . I 2 

Chrvci'-: ibflamtnation of the menibr&na tympaoi . 28 55 

Middle Eak. 

C»t«rrhkl inflammation without exudation . . 2 

Catarrhal inflammation with free exudation . . 7 10 

Catarrhal inflammation with free and submocout 
«srjd«tion 9 29 

Catarrhal inflammation with submucous exuda- 
tion 289 148 

9«rv</us deafness 2 4 

SOO 300 

MKTHOD OF IXVESTIOATING DISEASES OF THE EAR. 

In order to fully comprehend the significance of symptoms 
%w\ pathological conditions, some method in the order of 
inventigation is necessary. 

T\i<'. following plant i^ subjoined as a gnide in investigat- 
ing tlUnmna of the ear. It is based, as far as possible, upon 
principles that have been established by practical observation 
and experience. 

f. \unic, age, and occnpation of patient. Residence. 

II. State of health, temperament, condition of poise, etc. 

III. If any relations are deaf. 

IV. Ifintory of the affection; duration; discharge; snp- 
ftfmtul <:tiune. Former symptoms; if at any time pain in 
<{ttr»» or head. Nature of progress, whether rapid or slow; 
If it ban iiirnsased by sudden paroxysms, or by imperceptible 
tU'.ffff.f.H. Present symptoms; of pain, noises, or discharge; 
amount of hearing power determined by watch, or as shown 
by converHation; whether the patient requires to be spoken 
to diHtinctly in a room, or within the distance of a yard, or 
eloxe to the ear ; which ear is the worse. 

• lUivii-w Krnmor and Pulitzer; Aural Surgery, Dr. Boosa; Boston Med- 
ical and Hiirf^icul Journul. 
f ModiHod from Toynbeo. 
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I 
I 



Tuning-fork ; 
Patient's own 



0/!«M aggravating deafness : a cold, cold or moist weather, 
bodily fatigue, or mental excitement ; the act of mawtication. 
Causes producing improvemout : improved heallb, dry air, 
cold weather. 

V. Result of examination. 

Right car; left ear. The distance at whicli the watch is 
heard (the watch brought toward the ear). Ordinary dis- 
tance in healtli ia from three feet to thirty, 
conduction of sound through the hones. 
voice ; mode of speech. 

Objective examination; auditory. 

Meatus: quantity and condition of cerumen; state of the 
dermis of the osseous wall. 

Membrana tijmpani: surface dull or sliiniiig, transparent or 
opaque ; state of triangular bright spot ; if more or less con- 
cave than natural. 

Handle of malleus; cnthetenzation and air-bath on hearing. 

Eustachian tube: if air is beard, by means of the otoscope, 
to enter the tympanic cavity naturally during deghitition, 
the nose and mouth being closed ; if the air is heard to enter 
the tympanic cavity naturally during a forcible attempt at 
expiration with nose and mouth closed. 

Left ear ditto. 

State of mucous membrane of the pharynx; condition of 
tonsils. General condition ; hereditary tendency. Rhinoa- 
copy. Examination of posterior uares and Eustachian tube. 

VI. Previous treatment. 

VII. Diagnosis, 
VIIL Treatment. 



I 
I 



DISEASES OF THE EXTERNAL EAR. 

I. If ever troubled with erysipelas, and at what age in life? 

II. If meatus ever closed, and the ear ever changed its 
natural form ? 

III. If ever affected with eczema? 

IV. If a thin discharge exuded 1 

V. Is the external ear sensitive on pressure? 

VI. If cysts w^ei-e ever formed, and the ear disfigured by 
them? 
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VII. If there Imve been any tumors, and their caasi? IT 
carcinomatous, and their different staijes? 



BXTERSAL MEATUS. 

r. If the membrana tympani be visible? 
n. The diameter of the external meatus? 
IIL If the lamina of the membranes of the meatus are 
healthy? 

IV. If the entrance of the meatus be protected by Lairs? 

V. Shape of the uritice of the meatus? 

VI. If tliere be the natural projection of the tragus? 

VII. If the meatus can be properly explored? 

VIII. If any foreign body in the meatus? and its character 
by careful inspection ? Symptoms of the patient at the time; 
whether cough or vomiting occurred, etc.; and whether 
there ia gitldhiess or congestion in the head? 

IX. Character of membrana tympani ? (Its brilliancy.) 

X. If ceruminous gland-s be normal ? 

XI. Tlie color and nature of the substance discharged? 

XII. The cause of its collection? 

XIIL The symptoms ^viieu collected, — deafness, pain, 
erucklitig, or singing sound heard? if any inflammation by 
its presence ? 

XIV. If it caused any ulceration in the membrana tym- 
pani ? whether there ie inliummation of the dermis? acute 
or chronic? 

XV. Result of examination : Character of discharge from 
the ear, and quantity? Causes of said inflammation? and 
if extending toward the brain ? Whether there be simple 
chronic iuflummation, or cliroiiic inflammation of the dermis 
lining the meatus? The exciting causes? The state of 
health ? 

POLVPOID GROWTHS. 

I. Their cause? Their position and attachment? 

II. Whether there be a discharge? matter or blood? 

III. Size of polypus by inspection? 

IV. Whether any cerebral irritation ? 

V. Cliaractcr aud name of polypus? 
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OSSEOUS TUMORS. 

I. Wliere eituated? 

n. Whether caused by rheumatic or gouty diatheais? 

III. How large and how far m the ear they extend? 

IV. Their appearance ? 

V. Whether they are painful on pressure or devoid of sen- 
sibility? 

VI. Whether there is infltimmatioii ? 

VIT. If there be a dlst-hargc, and if offensive? 

VIII. Whetlier there is deafne^^s from their position? 

IX. If the ear is distended and a eetise of weiglit is expe- 
rienced on the affected side of the head? 

X. Whether the patient be of temperate habits? 

MOLLUSCOUS TUMORS. 

I. What part of the ear are the tumors located ? Size and 
extent? 

II. Wliether they arise from the dernik? Do they enlarge 
rapidly? 

8KBACE0US TUMORS. 

I. Where situated ? Size? 

MEMBRANA TYMPANI, 

I. If ill a healthy condition ? Color, lustre, cone of light. 

II. Character of its three kiyera ? Inclination, curvature, 
(rt) Opacities of epidermoid; [b] dermoid; (f) substantia 

propria; {d) tendinous or peripheral opacities; (c) 
mucous membrane; (/} which tissue affected? 
in. If any calcareous dcgenenitiou of laniiua? 

IV. Whether there is perforation? Size and form? If 
any artificial tympani would be of service? 

V. If rupture of the membrana tj-mpani? The cause of 
rupture? Situation, size and form. 

EDSTACIIIAN TUBE. 

I. The anatomical character ? 

II. Whether obstructed in any way? 
(n) If at its faucial orifice? 

(A) If at it& tynijianic orifice ? 

(c) If in the middle part of the tube? 

III. Causes of obstruction ? 
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rV. If the Eustachian catheter has been used ? and if of 
service ? 

CAVITY OF TYMPANUM. 

I. Its anatomical character ? 

II. If raucous membrane congested? 

III. If inflammation of raucous membrane? 
{a) Its causes ? 

{h) If chronic inflammation or hypertrophy ? 
(c) If catarrhal inflammation ? and 
{d) Its extent? 

IV. If ulceration of mucous membrane of tympanum? 

V. If rigidity of tympanic mucous membrane? 

VI. If anchylosis of the bones? 

VII. If dislocation of bones ? 

VIII. If articulation is perfect ? 

THE MASTOID CELLS. 

I. Anatomical character? 

II. At what age diseased ? 

in. If necrosis of the mastoid processes ? 

NERVOUS DEAFNESS. 

I. If nervous apparatus diseased ? 
n. Causes of the disease ? 

(a) By concussion ? 

(b) By application of cold ? 

(c) Various poisons? 

(</) Typhus, typhoid, scarlet, or rheumatic fevers, 

measles, mumps, etc.? 
(e) Mental excitement? 
(/) Physical debility ? 

III. If any ulceration, caries, or necrosis ? 

MALIGNANT DISEASES OP THE EAR. 

I. What part of the ear it occurs ? 

II. Its causes? 

III. Constitution of patients affected with it? 

IV. Ilereditary influences? 

DEAF AND DUMB. 

I. Causes, as near as possible ? 

II. Condition of ear? 



CHAPTER V. 



OJI THE MEAKS OP DIAGNOSIS BY THB USE OF ARTIFICIAL AND 
DAYLiaHT FOB EXAMINING THE MEMBRANA TYMPANI AND 
ADOITOBY CANAL — PREVENTION OF DEAFNESS — NOISES IN 
THE EAR, ETC. 

A LARGE number of lamps have been employed aa means 
of ilhimiDating the ear, a few of which we will describe 
rather aa relics of the past than for any good results to be 
obtained from them ; etrauge as it may seem many persons 
prefer them to the more simple form which we now employ, 
ae making more impression upon the patient. In 1741, Arch- 
ibald Cleland, an English army surgeon, published in the 
" Philosophical Transactions" an account of " instruments 
proposed to remedy some kinds of deafness proceeding from 
obstructions in the external and internal auditory passages." 
The first of these consisted " of a convex glass three inches 
in diameter, fixed in a handle, into whiuh is lodged a wax 
candle, which when liglited will dart the collected rays of 
light into the bottom of the ear." According to Wilde,* "to 
this apjiaratus Bozzini added a concave mirror, but without 
much effect." Deleau further modified it by placing a lighted 
taper between two concave mirrors ; then followed tlie lamp 
of Buchanan, which was improved by Kramer, who subeti- 
tuted an Argand lamp for tlie feeble wax-light. Later came 
a number of portable ear lamps, one of which the author 
employed for a number of years, consisting of a box attached 
to which was an oil lamp and two metallic reflectors, one of 
which is set at an angle in the bend of a projecthig arm, and 
throws a stream of light on the membrana tympani through 
a fixed tubular speculum inserted into the meatus, while the 
operator looks through a narrow tube containing two small 
lenses. Another form is that of Clark's, which has been 
lodiiied by tlie late Mr. Toynbee by causing the funnel por- 

Wild* on Diseaacs of tho Ear, pp. 27 and 69. 
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Mr. ninton, the successor of the late Mr. Toynbee, hae 
again modified this Ppoctilnni by tixing the catidle to the 
tunnel with a univerattl joint, and liaving a double tube and 
lens, adding three sizes of tubes for the ear. This instrument 
was brought for me by Dr. Gerhard during a recent visit to 
London, and it ia claimed for it that when properly adjusted 
both physician and student, or friend, can see at the same 
time. It ia shown at Fig. 21. 

Dr. Weber has arranged a very neat little apparatus on 
the principle of the ophthalmnseopiL- mirror by receiving the 
light from the sun, or a flame on the mirror, which has a hole 
in the centre through which the operator looks. Tiie light 
is reflected through a double lens, whieh, by concentrating 
the rays, makes the object more distinct, especially if it be 

Pig. 22. — Wkbkb's RErLXCTox. 
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linnte. The small-sized epecolum is sapported by a ring 
'attached to the instrument. 

Another arrangemeDt is where the mirror is attached to 
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Fig. 23. 



an elastic band, which holtla it in position on the forehead of 
the operator. The light ia placed above the head of the 
patient, and a small lena can he held between the light and 
the reflector. The objection to this ia tiiat the least motion ^M 
of the liead changes tlie cone of liglit, and this interferes " 
with the focus. With artificial light we are able to detect 

a foreign body, an ulcer, granula- 
tion, or in some instances a perfo- 
ration. But this is not as good us ^J 
daylight obtained concentrated and ^M 
reflected by the hand -mirror of 
Tioltseh, for with this alone can 
we detect slight shades of vascu- 
larity produced by inflammation or congestion, delicate 
opacities, minute points of morbid deposit, want of polish 
or loss of transparency, having fixed in the meatus the ii 
Fiff 24 —Kramer's tubular conical speculum of Dr. Gruber of ^| 
BiTALVK Specolum, Vienna (shown at Fig. 23). " 

These were brought into almost universal 
use by Sir W. Wilde, who first described 
the epeculum in 1844 as " a small conical 
tube of silver measuring about an inch aud 
a half in length, five-eighths of an inch in [ 
width at the greater aperture, and varying 
from two to four lines in the clear at the 
small extremity." The late Mr. Toyubee 
changed the conical form to the oval, con- 
sidering this to be the form of the outer I 
meatus. The ohjection to this form is that 
in moving it about you give more pain 
than with the conical. It is well, how- 
ever, to have a series of sizes and a variety 
of forms; and in some cases it may bft| 
necessary to use the valvular speculum of 
Dr. Kramer, which is seen at Fig. 24. 

Dr. Politzer has employed liard-rubber specula, being less 
heavy, and the dark ground of the inner surface favoring 
clear definition of the illuminated parts. The conical form^ 
will be found most useful to the general practitioner when 
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only one set is desired; and should we add to tliia the concave 
mirror of Von Trolt.*ch (Fig. 25), before alluded to,*wc can 
examine the raembrana tympani with great eatisfuction even 
on a cloudy or stormy day, and in the evening we can employ 
a candle, lamp, or gas. The focal distance of this concave 
glu38 mirror is about six inches. It is seen at Fig. -5, full 
size. " The recent advance in our knowledge of aural dis- , 
eases, which makes it a satisfactory field of study and prac- 
tice, is du« to the adoption of this method.''* Dr. Politzer 
states: "The most important results in this department 
(that of the finer pathological changes in the membrana 
tympani) have been furnished by the thorough investigations 
of Von Troltsch." He compared the observations made om 
patients by means of a very considerably improved method 
of examination with corresponding appearances on the 
cadaver, and showed from the unison between supposed and 
proven causes of disease bow successful were observations 
of the raembrana tympani for the determination of the 
nature of pathological changes in the auditory apparatus. 
Kow it is well to remember the natural appearance of tliia 
membrane in heallli. "A normal membrana tympani, ex- 
amined by reflected daylight, is a translucent pearl-gruy 
membrane" (PoHtzer), with the head and handle of the 
malleus distinct — not very prominent, however, nor project- 
ing much above the plane of the membrane. On the lower 
section is a reflection of light of a general triangular shape, 
its apex resting on the lower extremity of the handle of the 
malleus. The angle formed by the membrane with the 
upper wall of the external auditory canal is one of about | 
140°. (Trolt8ch.)t This has been veriti^l by numerous recent 
examinations, and it agrees with our own results. Of its 
deviations from this normal standard we have treated in 
another portion of this work. 



• Dr. Rooso, Transactions of New York State Mudicnl Society, 18fiS>, p. 226. 
f The A|>|>eHrsni.-e of iho Membrann Tj'mpiiiii, Drs. Soosa nnd Bcnrd,,; 
Amoricnn Journal of Medical Sciences, April, 1807, p. .309. 
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ON THE MEANS OF DIAGNOSIS BY AUSCULTATION OF THE EAR. 

The devoted atiJ laborious investigations of Laeiinec were 
not only applied to the chest, but also exteuded to the ear. 
In Ilia treatise he devotes an entire section to the nuacnlta- 
tion of this organ ; yet his stethoscope Imd many objeetionH, 
being applied as it was over sucli an irregular surface as the 
external ear. This objection was overcome, however, by 
means of the flexible stethoscope devised by our lamented 
friend, the late Dr. Pen nock, which, by the addition of two 
ivory tips, the late Mr. Toynbee made applicable to the 
diagnosis of diseases of the ear, and it is now called the 
otoiicope (see Fig. 26), or diagnostic tube. It may eoneist 

Fig. 20.— Otoscope. 



of a simple elastic tube, or, better, one of coiled metallic 
wire covered -whh. silk, gutta-percha, or worsted web, having 
ivory or bone tips, as in Fig. 26. Its use may be exempli- 
fied by placing one tip in the subject's ear, wlien in perfect 
hearing order, and the other in the physician's car. when 
the patient is desired to close tlie nose and mouth and make 
a deep inspiration {or inward breathing), when the sound is 
heard of the dick of the opening of the Eustachian tube. 

If, however, the ear is diseased, and we introduce the diag- 
noBtic tube, the patient can, by closing the nose and mouth 
and swallowing, cause the air to move, but not always to 
enter the Eustachian tube. If the tube be very moist it 
creates a vesicular sound; if more normal, the sharpness 
of the tone is changed; if very dry, we have more of a 
knocking sound, showing an obstruction ; if the sides of the 
tube be relaxed, we have what may be described as a iap- 
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Fig. 27. 



ping sound, or the sound may be momentarilj obliterated 
by the alternate collapse and dilatation of the tube; and in 
some instances no sound whatever is lieard, owing to entire 
obliteration. H 

The Vulsalvian experiment is performed with the little 
inatrunient seen in Fig. 27, which is placed in the external 

meatus. It will eomctimes assist 
us in deterniitiing whether the 
Eustachian tube is open or ^ 
closed. This instrument, also fl 
called the aural manometer, was 
suggested by Politzer, and con- 
sists of a horseshoe shaped 
glaBs tube li mm. in calibre, 
which when used is partially 
filled with a solution of carmine 
in ether. It is firmly retained fl 
ill the auditory meatus by means of a nozzle, which must be 
anointed. By the rising und falling of the liquid the varia- i 
tions in the pressure of the air in the middle ear are indicated. ■ 
■ Care, however, must be taken that the motion of the jaw is 
not mistaken for tijc movement of the air, as the author has 
produced this result in his own person whilst the nose and 
month were closed. ^ 

If we have a very thin membrana tympani, there arc the " 
same sounds, with an increased pressure felt upon the mem- 
brana tympani of the listener; or if it is perforated, there is 
near us a whistling or loud hissing sound (the souffle). If ^ 
the Eustachian catheter be now introduced, and the physi- H 
cian blows through it, the diagnostic tube still being in 
position, air may be forced into the middle ear by gradually 
and cautiously increasing the pressure. The position is indi- 
cated in Fig. H6; «, patient; 6, surgeon; ed, the rubber 
diagnostic tube; e, the Eustachian catheter. 

This pressure may be increased by using the caoutchouc 
bag of I'olitzer (Fig. 87) or the air-press, either large or small, 
which latter is seen in Fig. 32. 

If a powerful stream of air pass through the Eustachian 
tube of normal size, and having a normal degree of moisture, 
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it creates a sound which "Deleau likens to the falling of rain 
upon the leaves of a tree, and therefore terras ' bruit de 
pluie;' while Von Tioltseh calls it a vesicular murmur, or, 
if the force of the air be very great, a knocking sound, 
'anschlage geriiasch ;' because we hear the stream of air 
striking a dry, elastic membrane, the drum, and pressing it 
Bomewhat outward." 

Dr. E. Lendct* states that the involuntary objective hrnits 
of the ear are rare. They may be muscuhir; at times 
they consist of a kind of crepitation and of crackling, and 
are identical with those which some persons can produce at 
will. The involuntary crackling bruit in the oar may coin- 
cide with a tic in the face, and seem to be caused by a 
rhythmical convulsion of the internal muscle of the malleus 
and chain of ossicles. 

TIIE DOUBLE OTOSCOPE. 



Having read in some of the German works of a double 

otoscope, but never having seen one, I have availed myself 

H of a modification of the late Dr. Camman's double flexible 

" Btethoacope, which aometiraes renders sounds distinct when- 

they are scarcely appreciable with the ordinary instrument. 

■ It consists, as in Fig. 28, of two „, „ 

^ , . ? Fig. 28. 

pair of tubes uniting so as to 

form one direct tube from the 
patient's to the surgeon's ears. 
The lirst pair are made of Ger- 
man silver, gently curved, and 
supplied at the aural extremities 
with ivory knobs; these lit se- 
curely into the Burgeon's ears, 
and the tubes are firmly held in 
position by a baud of india- 
rubber stretched across them. 
As they fit so accurutely into 
the operator's ears, and are held 






* Gazette Medicnlo de Paris, No. 83; Half- Yearly Abstract of Medical 
Scioncec, Jauuury, 1870. 
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there bo securely, liia liands are free. The other pair fit 
into the German-silver tubes, thus making them continu- 
ous, They are conipoaed of rubber covered with silk, aod 
likewiac ending' in ivory knobs, which fit accurately, and 
reqnire to be held in the patient's ears. It ia also supplied 
with an extra single tube, which may be used in one ear of 
the patient whon the two are not wanted. 

" With this apparatus the sounds are thus received through 
both organs of hearing and the faintest sound can be heard. 
With it we can determine the condition of the labyrinth, 
as patients are able to hear a tuning-fork placed on the 
median line of the vertex of the head better in the att'ected 
side than in the other.* Politzer says, in a letter to Von 
Tri'iltach, that in cases wliere the p.atlent is not able to state 
correctly in which ear he hears the tuning-fork* most dis- 
tinctly, he places both ends of a single otoscope (or diagnostic 
tube) in the auditory canals of the patient, and then the seu- 
sation is more decided. 

"Lucae used for the sonie purpose a double otoscope made 
like the double etethoseope of Scott Allison. 

" Wliile tlie tuning-fork, which has been placed in vibration, 
is on the vertex of the head, or on the teeth of the patient, 
we may, by alternately pressing the two arms passing to the 
patient's ear, determine from which ear the tone is coming, 
and also ilistiiiguish the ditferencc in its magnitude and 
clearness. Care should be taken that the tuning-fork is 
vibrating fully, and that the two ends of the three-armed 
tube are evenly placed in the meatus. The power of j)er- 
ceiving sounds through the bones is much less in advanced 
age than earlier in life. We can, therefore, draw no direct 
conclusion from a want of hearing the watch or tuning-fork 
after a patient ia over fifty years of age. 

"Lucae has recently described a new metliod of examining 
the organ of hearing, for physiological and diagnostic pur- 
poses, with the aid of the " interference otoscope." By this 
name he designates the double otoscope described above, 
but altered iu such a mauner that au india-rubber tube is 



* Von Trdlt»ch, Duenses of the Ear. American edition, p. 261, 
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inserted in it, which lends to a small metal soiind-receivor of 

I the shape of a half paraboloid. Tlie latter is brought in 
front of n tuning-fork placed on an isolated eland, and this 
Is struck by means of a small wooden hammer. By alter- 
nately pressing together one and the other tube of the double 
Otoscope, we may decide how much tlie sonorous waves are 
reflected from each ear. This reflection of sounds increases 
in all changes in the sound-eondncttng apparatus, which 
either directly or indirectly cause an increased tension of 
the membrana tynipaui." 

THE PREVENTION OF DEAFNESS — COMMON HABITS INJURIOUS TO 
B THE EAR AND CAUSINQ DEAFNESS — NOISES IN THE EAR, ETC. 

First, children ought never to be etrnck (or boxed) on 
the ears, as itsjury to the membrana tynipani, and even rup- 
ture, may follow ; or deafness be produced by the sudden jar 
or shock, dulling the sensibility of the nerve. Teachers 
should always try a child's hearing before blaming it for inat- 
tention. This should be done by placing it a few yards dis- 
tant and trying whether it can uuderstand what is said to it 
in a rather low tone. Each ear should thus be tried by a watch 
while the other is stopped by the finger. The chief cause 
of deafness is cold. This is to be prevented by avoiding 
the ordinary causes, and by, first, taking plenty of fresh 
air; secondly, using cold water to wash the cars, neck, and 
front of the chest, and then rubbing the parts perfectly dry. 
Patients should avoid draughts, or sitting in wet clothes, or 
becoming overheated when in a close room and then passing 
suddenly into a cooler atmosphere: as from the church, 
K.Bchool, concert, theatre, etc. Strong draughts are particu- 
"larly hurtful to the ear, such as are caused by sitting close to 
the window of a carnage, ear, or building. We should never 
Blet rain, sleet, or snow drive into the ear, as they also are 
^very dangerous. Another source of danger is from keeping 
the interior of the ear too hot, by plugging the meatus with 
Btvool or cotton, or covering with hood, fur caps, etc, except 
in cases of great exposure, as when encountering a driving 
Btornj. "We* have known a case of deafness result from, the 
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placing of a piece of cotton in each ear before diving; the 
cotton disappeared and the patient was deaf for five yeare, 
and ou examination by a pliysieian he ftjuud both pieces 
of cotton lirnily pressed against the menibrana tympani, and 
covered with wax. In other instances tliere were found three 
separate pieces of cotton pnslied down into the passaiie, wljere 
they remained, forming an obstruction to hearing." Pieces 
of pfijier are also rolled up and pushed into the ear. Almost 
all varieties of substances are jdaced there by children, aa 
stones, grains of iudian-coni, wheat, shells, etc. Their re- 
moval can always be accomplished by means of syringing 
with warm water, or the use of the curette. When snch 
accidents happen, no attempt should be made with forceps or 
probes of any kind, with the oxception of a strand of delicate 
silver wire, which can be employed by the physician, as if he 
were about to remove a cork from a bottle. It causes much 
less Butfering, however, to the child, to employ the syringe, 
and also too much haste is thereby avoided. The reflux of 
the water should be depended on to wash the foreign body 
out ; and this may require .13 ringing for several days. Wash- 
ing the ear out with soap and wuter is injurious, keeping the 
wax moist wiien it ought to become dry and scaly, increasing 
its quantity unduly, and collecting the particles of dust al- 
ways floating in tlio atmosphere. Introducing the twisted 
up corner of a towel is particularly hurtful, as it pushes 
the wax down upon the membrane. Washing should not 
extend beyond the outer surface, and care should be taken 
that all the little folds of the outer ear be carefully dried 
with a Boft towel. Another hurtful agent ia a piece of 
eponge attached to a handle (the aurilave) to wash out 
the ear. This ia saturated with water, and becomes an 
air-tight piston. K there is itching of the ear, a little gly- 
cerine introduced ou the end of the finger will afford relief, 
and painting the parts witli spirits of wine has been fouud 
useful. Earpicks, tweezers, etc, are to be condemned, OA 
are also bodkins, pins, etc., as these may accidentally pierce 
the delicate membrane. Sportsmen sometimes have this 
membrane pierced by a twig, on turning suddeidy, while 

ud farmers often suffer from the 
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introduction of the beard or straw of wheat or rye. Loud 
Boands, as the firing of guna and the ringing of large bells, 
etc., may produce deafness, as often occurs during a cannon- 
ade, and in some instances the explosion causes rupture of 
the membrane. 

If an insect bIiouUI get into the ear, pour in oil or glyce- 
rine; these suftbcate it, when it should be washed out with a 
syringe. Boys sometimes injure the ears of their playfellows 
in snowballing; and bathing, altdough a very healthful exer- 
cise, is often injurious to the hearing, tirat, by staying too 
long in tbe water; second, swimming and floating are danger- 
ous on account of the entrance of cold water into the ear or 
nose. No cold fluid ought to be allowed to enter the ear, 
and if water get in, the head should he carefully turned to 
one side and efforts made at once for its removal. It is, 
therefore, always safe, in batliing in the sea, to cover the 
head with some light material, as an oil-silk cap or straw 
hat tied over the ears. *' That the risk to hearing from un- 
wise bathing is not a mere fancy, we have proof in numerous 
cases of deafness from no other cause in man, and it is also 
proved by the fact, well known to lovers of dogs, that those 
animals, if in the habit of jumping or being thrown into 
water, so that their heads are covered, frequently become 
deaf. Wet hair will cause deafness, and it should not be 
left hanging about the ears of children, as for the purpose of 
curling."* 

We now come to that cause of deafness which results 
from the desire to keep the ear clean. Nature has her own 
method of cleansing the car by means of the ear-wax. In 
health this wax dries swid forms thin, fine scales; these sep- 
arate from the surface. 

It is well, when subjected to violent concussions of air, to 
take the necessary precautions. Do not stand to the wind- 
ward of a cannon or large gnu, and always keep the mouth 
open. Furthermore, constant noises, as those made in a fac- 
jtory or foundry, onght, if possible, to be avoided. 

It is a bad practice, when in pain, to introduce chloroform. 



* Graphic, op. ciu 
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hartshorn, hot oil, or grease of any kind ; pieces of hot fig 
or onion slionld never be put in, bnt warm tlanuels should 
be upplicjj with I'omentatioiis of hot water or poppy. If the 
paiu does not soon subside, cotton charged with either of 
the volatile agents may be employed, being always sur- 
rounded by a dry piece of cotton that they may not cauae 
much irritation. 



KOISES IS THE EAR, OR TINNITUS AURIDM, NERVOUS AND 



ACOUSTIC. 



The ringing sound heard in the cars is not only a symptom 
of almost all tliscaHea of the ear, but also a very troublesome 
indication of disease in itself, for after all apparent disorder 
has passed away, the patient is still distressed and disturbed 
by a most persi:itent form of noise, which, in some instances, 
is a form of mental luahidy. Trijltscli describes these sounds 
as a form of irritaliou of the auditory nerve, known by 
various uaraos, and produced by quinine, blood diseases 
(auiemia and cblorosis), tenjporary and permanent hinder- 
ancea to the circulation, functional diseases of the nervous 
system, and abnormal conditions of the ear itself, as we have 
before stated. More especially in all the conditions that in- 
crease the pressure upon the fluid of the labyrinth ; but 
chronic catarrh i.^ the most constant cause of tinnitus, cither 
from mucus in a liquid or dried condition. 

It is stated by Politzer, that spasmodic contraction of the 
tensor tyrapani is a frequent cause, and Troltsch* speako of 
a shortening of the tendon of the same muscle as a cause. 
In diseases of the semicircular canals, as described by Me- 
nieie, it is stated to be always accompanied by severe tinnitus. 
Concussions produce tinnitus; liypetiemic conditions of the 
naso-pharyngeal space cause this ati'eetion, also foreign bodies 
in the Eustucliian tube. The author had under treatment a 
ca-'c caused by swallowing the beard of barley, which passed 
into the tube, causing otitis media punilcntin, and the beard 
was ultimately discharged through the perforation. Dr. 
Coliea saw this case with him, and made a rhinoscopic 
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examination, but was not able to remove the offending body 
in its early stage. The patient reeo%'ered under treatment, 
the membrana tympani healing perfectly and the hearing 
being normal. 

Another case is related by Fleischmanii as follows: "A 
man complained for years of a continuous sound in the ear, 
and of a very peculiar sensation in the pharynx, as though 
a hair had gottten into his mouth. On the post-mortera 
section, a grain of barley was found projecting from the 
pliaryngeal orifice of the tube and reaching into the oa- 
eeons."* Cold in the head is sometimes accompanied by tem- 
porary tinnitns, which after a time becomes permanent from 
repeated attacks, and this is always considered an unfavor- 
able symptom. In cases where the venous sinus surrounding 
the carotid artery becomes ossified the pulsation of it is per- 
ceived in the oar, and the same occurs in the narrowing or 
aneurism of the artery. 

Rayert reports a case of pulsating tinnitus synelironons 
with the beat of the heart, which was perceived by other* 
than the patient on auscultation, and which was momenta- 
rily checked by compression of the mastoid branch of the 
posterior anricnlar artery. Many persons are able to pro- 
duce a crackling sound, which is one of the intei-nal sounds 
of the ear, and, according to Politzer, results from the 
sudden drawing away of the membranous portioTi of the 
Eustachian tube, which occurs during the contraction of the 
tensor piilati muscle. There is also a similar sound made 
by certain individuals in the act of swallowing, on the move- 
ment of the jaw, and there are also sounds which originate 
in the ear itself and adjacent structures. An inquiry into 
the\r sources and conditions is called by Dr, Jago Enta- 
coustics.| One of the points of importance he insists ujkhi 



* Von Troltioli, op. cit. 

f CuiaptfS Rendus des Seancea ct M^tnoires de la Soci£t6 de Biologie, 1854, 
p. 108. 

X Entocouttict, Jntnes Juro, M.D., British nnd For. Mcd.Uhir. KcvJew, 
No. 83, July, 1808, p. -25 ; Fiirietiona af the Tj-mpnmim, by the sjimo .tnthnr, 
British and For. Med -Chir. Keviow, April, 1807; Oa Diseases of tho Ear, 
p. 324. 
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ie, tbat "a tinnitus aurium frequently finds its way to 
labjriutli through the nietubranu tympani, and that the 
tympanic wall 18 liable to the adherence uf a tenacious 
secretion, and it is the removal of this that relieves aural 
catarrh, and not the simple opening of the Eustachian 
tube.'' Another point is, that if the hearing remain good 
notwithstanding tlie tinnitus, he believes the nerve to be 
healthy, and that the membrane and ossicular chain are 
intuct, ntid that the vessels at fault are situated in the inner- 
most regions. In these cases he believes that the tinnitus 
rather siibaidea gradually than suddenly, though a pellicle 
of niucua may drop from the inner wall of the drun>, caus- 
ing sudden cure. Dr. Jago lays great stress on tinnitus 
depending upon the numerous arteries, the partial narrow- 
ing of the calibre of any one of which may produce a noise, 
lie also makes this remark : If a soujfic be produced in the 
temporal artery by a due pressure with the finger in front of 
the tragus, it becomes much louder iftiie meatus be stopped; 
and it may he taken aa a safe rule that when deafness de- 
pends upon a cause as deeply seated as the drum-head, a 
souffle or vascular tinnitus from vessels lying external to this 
is not likely to be heard, and where no deafness exists such 
a souffle or tinnitus Avonld be augmented in loudness ou stop- 
ping the meatus; Avhitst i» sound, issuing from a point more 
deeply seated than the bottom of tlie meatus, is not likely iu 
any ease to be rendered oppredably louder in this way. 

At tlie Howard hospital, in the treatment of all tiie nervous 
cases wo employ those agents which improve aud build up the 
nervous system. Locally we use the oils of belladonna and 
hyoecyanuis, by dropping in the cars. Tlie truly acoustic 
cases require the air-douche charged with chloroform, ether, 
iodine, or carbolic acid. As we have stated, many of these 
sounds which distress the patient are from a diseased condi- 
tion of the }uiso-phari/Htfatl mucous nit'inbrane, it being the seat 
of catarrhal iuflamraation. This we liave been in the habit 
of treating by the use of a solutiou of common salt and an 
abundance of tepid water, by the means suggested first by 
Professor Weber, and made still more practical by Dr, Thu- 
dichura, of London. It consists simply of a portion of 
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rubber tnbing, attaelied to ivliich is a weight of lead f>r glass 
(see Fig. 5G), pluctnl at the bolloni of ii pitolier containing a 
quantity of tlie tlnid ubuve doscribed ; and tfiis is set on a 
shelf or licld higher than the patieiit'R bead. The other eud 
of the tube is armed with a nozzle whicti tits into tlio nostril 
of tlio patient. The patient then bends forward and the 
fluid passes up one nostril, across, tmd emerges at the cither. 
There are aome iinportaut eantiona to be oliserved : first, tlie 
fluid must be of the temperature of the bod}' (almve {*6°); 
bccond, the patient must breatlje gently with the month 
open ; and lastly, must not 8wa!lo\v, dse the ftni<l will pans 
into the tniddle ear and eaiise the following results, well ttdd 
by u patient in the following letter from 
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"Fbkdbbica, Kbnt Co., IDklawark. 
My dear Sir, — I find on using the ' nawil duuche' as 
recommendt'd by yoii, that it all'ectH me somewhat nnpleas- 
aiilly. I find no diHicidiy in |»assirig the water us directed 
from one nostril to the utlier, or baek into the throat. On 
]>iurising the water into the throat tliu Eustaehian tubes ap- 
jtareiitly are also filled, and give the sauie sensations I have 
experienced, when a boy, in switnming, and which we used 
to call 'bubbles in the ear.' I cannot free my head of 
the water taken in fur some four^or Hva hours nfter using 
the douche. I then fee! as if I hud taken cold. My ears feel 
sore; pressing the tips of the lingers into the external car 
causes a dull pain, apparently about the drum of the ear. 
This passes off in about twelve hours. ... I am much more 
deaf than usual for some hours after using the douche. . . , 

"Yours respectfully, 
"Dr. Turnbull. J. R. H." 

To this form of medication there are some other objections 
which have beeu made by Professors Roosa and Knapp, viz., 
that otitis media may hupervene and jierforatton of the mem- 
brana tympaiii be caused by excessive sneezing, the result of 
the use of the douche; but no such results have followed the 
extensive use of this mo.st valualdc mciins employed by the 
author and others, in hundreds of cases both of ear disease and 
of ozffina with or without deafness. To those who are timid 

6 
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about using it on these accounts, we would recommend the 
posterior nasal syringe, which is considered hy distinguished 
authority "as being simjiler, more thorough, and pleaeanter 
to the patient," It ahouhl be made of hard rubber, so thati 
any kind of ttuid may be used in it. (It is shown at Fig. 29.) I 
T]ie best astringents to be used are infusions of krameria andJ 

Fig. 29. — PoBTXRiOB Narks Strikux. 



sumach, made I'ruin the bruised root of the former and 
berries of the latter, or by dilution of the fluid extracte. 

Fig. 30. — PawDKB iNBvrrLATOK. 



The author has need a warm solution of tannic acid or i 
alum with good results. 

Fig. 31.— Stkah Nkbulizkb. 



m%i 



If these means fail in chronic cases, employ the insufflation 
of powdered cuhchs, tannic acid, or cinchona bark. The in- 
strument for this purpose is seen at Fig. 30. The powder 
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being placed in the opening, the sliding portion is pnlled 
over it, and compression of the elastic portion by the thumb 
and linger forces out the powder in the form of a fine doud. 
This can be alternated with the air-bag and catheter for 
minute portion of liqnida. 

If dry powders do not agree with the patient, then resort 
to the moist ppray of steam (Fig. 31} charged with tannic 
acid, chlorate of potaah, or clilorlde of ammonium (as seen 
in Fig. 33). By the air-press (aee Fig. 32), the vapor of chlo- 
ride of ammonium can be introduced into the middle ear, 
and is formed by the direct comliination of hydrochloric acid, 
water, and aqua ammonite. In Fig. 33 the form of the appa- 
ratus ia shown j also the proportion of each article is giveu on 

Fig. 82.— Aib-Pres6. 



the bottles. The tube A is to be attached to the catheter, 
and the tube B ia for air to be blown with the mouth, rubber 

(bag, or air- press. 
There is another little instrument which has been found 
useful by some. It was devised by Siegle, and called by him 
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the "pneumatic aural sijcculura." It acts by exliausting the 
ijioatns of air wliile tbe surgeon keeps lila eye upon the 
meinbraiia tympani, so as to sec if it moves as a whole or in 
parts; those parts where it does not move indicating the 
spots where bands of adhesions occur in the tympanic cavity. 
We Liive employed this instrument, but as yet have not had 
much good to result from it. Mi\ Uinton* states that "in 

Fig. 3S. — Appa&atus for Gknehating Crloridk or Ammonium (Muri- 
atic or Aumuma). 
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this respect it has great value. It consists of a box whose ex- 
ternal opening is very oblique 
Fig.34.-S.i:oLx'8P.NECMATicAuBAL^,j^^ covered with glass; to 

this is iittaehod an india-ruboer 
tube, by which it is exhausted 
by the mouth or by a syringe. 
The lower part is of three 
sizes, and is greased and fitted 
into the meatus, and is joined 
to the upper part by a screw, 
and when in place the mera- 
braiia tympani can be seen 
through it and its movements 
noted." The whole arrange- 
ment is seen in Fiif. 34. 



♦An Outline of the Present Method of Diagnosis in Aural Surgery, by 
James Kintun, Mud. Times and Gazette, Aug. 10th, 1807. 
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Mr. Ilinton has found this instrument useful by virtue of 
its power over some forms of tinnitus. That tliis affection 
very often has its source in an excess of muHCular irrita- 
bility, and other causes leading to an increase of pressure 
on the labyrinth, he cannot doubt; and the more because, 
in a large number of cases, slight traction on the mem- 
brane by means of this instrument allays it for the moment. 
Politzer does not speak favorably of the action of the nar- 
cotic internal remedies which have been recommended in 
cases of subjective noises in the ears; but he has, however, 
observed a very great abatement of the annoyance after the 
external application of a narcotic, either in drops or as an 
embrocation, and places no reliance on counter-irritants. In- 
ternal remedies have but little influence save in exceptional 
instances, such as cases of constitutional syphilis, which 
should be treated by iodide of potassium. An air-bath or 
pressure of the finger on the mastoid process relieves the 
tinnitus for a time. If there be catarrh of the nose and ad- 
joining regions, employ Thudichum's douche, first with a 
solution of common salt, and, after the discharge has be- 
come thin and watery, employ a solution of alum (5i to 
warm water Oj), and if the discharge do not cease, use a 
solution of sulphate of zinc (grs. ij to ^i of water). 

Of the use of electricity in tinnitus we would refer our 
readers to the article Electricity in Chapter XVIII. 



CnATTEU VI. 

STRINOINO THE EAR FOR THE REMOVAL OF ACCUMULATIONS OF 
CERUMEN AND FOREIGN BODIES. 



SlMPLB as this process may seem, and plain aa tlie indica- 
tions may appear, yet this operation lius been greatly under- 
estimated and much abused. It should be remembered that 
the patient cannot syringe his own ears with advantage, and 
the surgeon who relies upon the performance of the opera- 
tion in this manner need not be Kiirprised to find the results 
unsatisfactory to himself and annoying to tlie patieut. As 
the use of the syringe is not nnfroqnently required, either 
for the removal of foreign bodies or morbid products and 
accumulations, we deem it proper to give a few general 
directions with reference to its systematic employment. 
First of all, we insist upon having a perfect instrument, 
nicely adjusted and working smoothly and easily, so that all 
irregularity of the stream may be prevented. The irregular 
impulse of a jumping, jerkinjj, knocking stream is unpleasant 
to the patient. Various forms of syringes for washing oat 
the auditory canal are furnished to the pliysician. 

The modification of Davidson's syringe by the addition 
of a proper nozzle and shield, aa shown in Fig. 85, has been 
found useful, in the practice of the autlior, for cleansing the 
ear and removing foreign bodies, and if the nozzle is bent at 
riglit angles can be passed behind the uvula. 

Should the elastic syringe not be at hand, the form shown 
in Fig. 36 may be substituted. This instrument can be 
made of meta! or rubber, as in Fig. 37, and the uoz/le 
should bo blunt and smooth. Sharp points and edges may 
injure the auditory canal, even when care is taken, and 
they should always be avoided. The nozzle or tube of the 
should in all cases be narrowed so as to enter 
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Fig. 86. — Davidsom'b Syringe. 
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I in readily, yet allovr any foreign matter to pass to one Bide 
of it. 



Fig. 36. — Cylikdrical Ear-Strinqe. 



FiR. a7.— EiinnTi! EAr.-PvRiNGK. 
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This syringe should hold at least two fliitdouncos, or 
better, four, and the [tiston and rod sliould work smoothly and 
clo.sely. The email nozzle Rliouid be so arranged as to be 
easily removed vvlieii the syringe is to be tilled. Great ad- 
vantage is afforded by the rings at the sides of the piston, as 
they furnish a means of having the instrument completely 
under control with one hand, while the other is left free to 
hold the ear of the patient, or for any other ruaiiipulatiou 
that may be required. 

Prof, E. II. Clark, of Boston, has made a modifieation of 
ThudieUum'a (Weber's) nasal douche. Many years of suc- 

fjessful practice and close observation of the needs of the 
aural surgeon give authority to his ideas. The instrument 
19 described aa follows:* " But simpler, better, and tesa costly 

* Observations on ihe Is'ature and Treatment of Polypus of the Bur, p. 68. 
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than tlie syringe is an ear-douclie wliid) I have modeled after 
tho jihni of TUudielium'a (Weber's) nasal douche (I'lg. 38). 

Fig. 38. — Clark's Ear-Doucbk. 



It consists of R glass jar (also made of tin), to the side of 
whk'h, near the hottoni, a flexible tube ia attiiclied. The jar 
liolds about half a pint. The tube is three or four feet 
loug, with an »i>pr<ipriate nozzle. In using the douche it is 
only necessary to till the jar with the liquid to be used and 
to introduce the nozzle into the orifice of the meatus, and 
then raise the jar suffieiently high to force a current of the 
liquid into the ear. By this means a steady and continuous 
current is secured. It may be made forcible or gentle by 
elevating or lowering the jar. It cleanses the ear thoroughly 
and juiink'ssily." Thi.s m probably the safest and best form 
of ear-douche that can be j>lacod in the handa of the putient, 
and the one that will jrivo tlie jrt'^^alust iuiioniit of satisfaction. 
Tue late Dr. S. V. lIullihen,of Wheeling, Va., invented an 
instrument to enable patients to perforni the operation with- 
out assistance froTU anotlicr person. "It consists of a cylin- 
drical metallic cup about tiiree inches in depth and two and a 
quarter iuchee in diameter, with a setwicircular piece cut out] 
of its edge to adapt it to the ear, and a small metallic syringe 
of about half an inch in diameter. This syringe, in the 
first instruments constructed, was movable, and supported I 
on two horizontal roda running across the cup, by means of] 
wliii:h it could bo made to slide forward or backward ac- 
cording to the will of the operator, but more recently the] 
inventor has had it fastened pornianently to the back part of] 
the cup, thus enabling the putient to use it himself with tnorej 
facility. The syringe has a large opening at the bottom] 
covered by a valve, and the nozzle ia made to come out froni] 



side, near the bottom, ami rialng up tn tlio top, m bent 

forwanJ, ao as to projt'tjt townrJ the t.'.\ternal meatus. 

"Dr. II. has furtlicr ininroved 
, . , , ,. F's »9.— ntTT,LinF.N'8 Ear- 

khe matrurnent by addnijr » narrow Svkinue. 

rim to the outer wlyje of that por- 
tion which in to bo ]>rL'Sfled si^iiinst 
the neck immediately under the 



ear, 
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In the description of the iiistni- 
ments for cleansing the auditory 
nieatns by means of currents of 
fluids, the means ami precautions 
for protecting the patient and 
clothing nnist not be forgotten. 

ndeed, too much care cannot le 
Jgiven t<v neatiiesa in tiiese opera- 
tione. A large apron of gnm-eioth 
or oil -silk, titting cb)?ely to thu 

eck,isinvahiid>le. A tt)\vel shontd 
be added to prevent any drops leaking, and thus soiling your 
patient's clotlicH. 

"Wilde's basin (Fig. 40) is of great service in these cases. 

Fig. 40.— WiLDE'g Ear-Basix. 





lis concave part fits accurately tlie curve beneath the lobe of 
the ear, and the perforated septum sti-iiiius the clear water 
from the dirty. 

• Wildo on DUcases of the £ur, Fhitiidclphin, 1853, p. Bb. 
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If held by tlie patient in the proper position, closely applied 
to the check, no water can get down hy its side. A small 
cup or howl may he suhatituted, and requires to be held up, 
and closely applied hy an assistant. 

Toynhee's ear-spout is very servicealiltf. It consists of a 

Bpont-whaped piece held in position with a Bpring, whiclj passes 

over tlie head. Its arrangement ia beet seen in Fig. 41. 

This hiis been moilified by hav-ing 
Fig. 41.— ToTKBM'8 Ear- ... ..^ i i ^ -.. *. \ 

SroiTT. a piece of wire attacheu to it, so that 

it hooks over the auricle and requires 
no sprirrg to hold it in place (see Box, 
Fig. 116). 

1 laving completed the arrange- 
nuMitrt for protection, after deciding 
that the case is a proper one for the 
use of currents of fluids, we should 
select one of the forms of syringes 
represented in Figs. 35, 36, 37. 

Grasping the auricle with the left 
hand and drawing it slightly upward, 
outward, and forward, so as to 
straighten the auditory canal, we inject a steady stream of 
water into the ear. 

Ill employing the cylindrical or gutta-percha syringe, the 
thumb should be used to elevate and duprese the piston, 
whilst the fore and middle fingera are inserted through the 
stationary rings, and thus steady the syringe. In Davidson's 
eyringe, the compression of the bulb will serve to graduate 
the force of the ctiiTcnt. 

Warm or tepid water should bo always used, as cold fluids 
cannot be tolerated and ought never to be employed. 

It is well to cleanse the ear of pus, etc. by removing as 
much as possible with small pieces of cotton on the point of 
a [irobc, uv by a eamers-hair brush, or piece of lint; and 
should examination reveal a perforation or an ulceration of 
the tympanum, some other moans thau the syringe should 
be resorteil to in cleansing the ear. 

In syringing the ears of nervous persona or those having 
tender ears, it is well to till the concha with warm water. 
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r. Wilde beara strong teatiraony against indiscri ruinate 
syringing. "I am induced," he says, " to make some re- 
marks, iu hopes of putting a stop to practices not only 
useless, but iu some cases positively iiijurious. I allude to 
the coniiiion habit of syringing indiscriminately, and also 
of probing the oars witliout proper inspection of the parts. 
The former is of daily occurrence ; thua, a patient luboring 
under deafness, or perhaps what is worse, violent pain in the 
ear, is examined, either without the assistance of a speculum, 
or by means of some of the old divaricating instruments, most 
probably in a badly-lighted apartment, — at all events, with- 
out tlie mcmbraim tynipani being brought into view, a dark 
cavity being all that the explorer is able to perceive; — it is 
deemed advisable to try what might come out by squirting 
hot water into this dark passage for a quarter of an hour or 

i longer; but nothing satisfactory following this operation, 
the diagnosis that there is no wax iu the ear is accordingly 
made. 
"Now there may be a collection of cerumen, which may 
not be removed by this oporatii>n ; while, if the cause of pain 
or deafness is owing to an ititlaramatory condition of the 
auditory canal and its membranous extremity, a decided 
increase of the symptoms is induced by this useless and 
Bcruel proceeding: and I have frequently seen inflammation 
produced by unnecessarily syringing an ear where no wax 
was present."* 
H At the Uoward Hospital the author makes it a rule first 
to examine the car with a speculum, aided by the sun or 
reflected artificial light. 
^P If the canal is found to contain any soft living or dead 
morbid products, the assistant is directed to introduce a few 
drops of olive oil or glycerine by means of a pipette, and 
Subsequently the ear is carefully washed out with an elastic 
Syringe. If the substiince be hard in character, aa in cases 
of inspissated cerumen, a solution of bicarbonate of soda, 
grains five to ten to the fliiidounce of water, is to be pre- 
ferred. A teaspoonful of this solution ia slightly warmed 
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and pliiced in the ear for one or two night3 previoas to the 
operation of .syringing. 

Simple as the operation of syrinjing the ear may seem, 
there are sometimos unpleasant resalts which could hardly 
be anti<:i[iated. We have seen syncope follow the injection of 
tepid water into the ear for the jmrpose of removing a foreign 
bwly. 

Wilde states "that syringing, or the mere introduction of 
the spftculiim. induces at times violent paroxysms of cough- 
ing. In others the act of injecting tepid water will produce 
93'ncope, although the patients tell us that it is not from the 
pain tlioy feel. The removal of a granulation, or a small 
polypus from the meatus, will at times produce sickness of 
stomach, weakness, and even fainting." 



onAPTER VII. 



FOREIGN BODIES IN THE EXTEHNAL AUDITOnY MEATUS, AND 
THEIR REMOVAL. 



The orifice of the rneatiis" is nrratigeil as though nature 
had placed a barrier against the ingress oF foreign l>otlics. 
The obliquity and curved direction of tlie canal presents 
another ohHtacle, while, in tlie adult, tlie bristling hairs 
pointing outward and covered willi tlie bitter seorctiou of the 
canal prevent the entrance of insects, 

The subject of the removal of ft)reign bodies from the ear 
is one of much interest to the profession, as they are con- 
stantly devising new methods, while the old and simple plan 
is always at hand in the use of the syringe and tepiil water. 

It not uiifrequently happens, after the wildest outcry and 
alarm, on the supposition that something has fallen into the 
ear, that the most careful examination will reveal nothing, 
and as soon as the mind is disabused of the false impression, 
all symptoms of pain and distress disappear. 

But if the bodies that get into the ear are not removed, 
tliey sometimes till up the meatus and become lodged there, 
sooner or later producing unpleasant results. 

Bodies with smooth, rounded edges are comparatively' 
barmless, but those with angular surfaces and rough edges 
may produce deafness. The author has removed a grain of 
indian-corn from the ear of a boy, which had remained there 
wnnotieed or had been entirely furgotteu for four years; 
aind although the heai'iiig was improved, yet the loiig-con- 
tiuued pressure had permaueutly thickened the membrana 
"tympani. 

A medical friend related to me a rather curious cjiae of a 
foreign body in the external meatus, which he saw at the 

(93) 
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U. S. Armj- ITospital (South Street, Philadelphia), to wl 
WM attached for a few weeks during his military experieuoe. 
A young man was in the hospital, doing some duty about 
the place. He had the external meatus of one of his ears 
closed by a spent bullet, a convex section of which was visible 
just outside the commencement of the narrow portion of the 
meatus. The bullet had lodged there and become firmly 
impacted. The man declined having it removed, and the 
surgeon in charge of the case did not insist upon an opera- 
tion, so that the case was ehoxvn to m}* friend and others as a 
curious exempUficatiou of some of the vagaries of gunshot 
missiles. 

This man the author examined as late as 1870, and found 
that he had a slight dark-cotored discharge from that ear, 
but was not CTitirely deaf, and otherwise enjoyed good health. 
He was kneeling when he received this spent ball, which 
sank into the mastoid cells. 

It is true that, in the above instance, a foreign substance 
remained in the ear for a long time without producing severe 
injury or but slight deafness; yet, in many others that have 
come under the author's notice, foreign bodies have given 
rise to inflammation of the meatns resulting in deafness; 
also to acute and chronic inflamration, with thickening and 
perforation of the merabrana tympatii, followed by aural 
polypi, and even terminating in delirum, convulsions, and 
death. 

The following is a list of some of the bodies which have 
come under direct notice, introduced either accidentally or 
intentionally: beads, sliells, pins, needles, pieces of paper, 
wool, cotton, human hairs, bullet, pebbles, buttons, grains 
of corn, pieces of wood, straw, insects both dead and alive, 
etc. The means of extraction which have been, and are 
still, recommended in most works on general surgery and in 
our journals are not the most simple, but are ratber compli- 
cated and often prove injurious, so that failure generally re- 
Bults, to the mortification of the physician. 

For the comfort of those who have not succeeded in the 
extraction of a foreign body from the ear, it is stated that 
the late Sir Benjamin Brodie failed to extract a pea from the 
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ear in a case which ho relates in a report of a clinical lecture 
published in the Loii Jon Lancet, January 0th, 1844 : " Tliere 
was a case brought into the hospital in which there was 
Bome foreign body, I believe a pea, in the external meatus. 
I tried all soi-Ls of mclhods to get it out. I could not ut^c the 
forceps, and it nearly tilled up the meatus, so tlmt the water 
injected could not pass behind it, or it was bo jammed that 
the water injected by the syringe would not wash it out. I 
said let it alone, let it remain there, tlie pea in all probability 
will dry and waste of itself, and then it will come out, or 
when it is decayed it may be washed away with a syringe; 
but I will make no further efi'urtij to remove it now, fur I 
may drive it into the tympanum and kill the patient."* 

The number of instrunieuts which have been recom- 
mended by ditfereiit writers arc very numerous, such as 
hooka, scoops, curettes, etc. Professor Gross has invented 
an instrument which he believes will be found useful. It 
is composed of steel, is about iive inches and a quarter in 
length, very liglit and delicate, cylindrical, and somewhat 
rough in the middle, to afibrd a good hold for the thumb 
and fingers, spoon-shaped at one extremity, and furnished 
■with a little tooth or prong at the other. This tooth, which 
projects at a right angle from the shank of the instrument, 
is exceedingly email, and therefore admits of easy insinua- 
tion between the foreign substance and auditory canal. The 
curette or spoon is also very delicate, and bent considerably 
more than the ordinary cataract curette. (See Fig. 42.) 



Fig. 42. 



'-'"*'• 
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To facilitate the use of tiiis instrument, chloroform is 
administered to the extent of entire obliviousnesa. This 
is absolutely necessary when the patient is a child or a 



* S«e, also, a eiinilnr ciiio in "Defects of Sight," by T, WliHrton Jones, 
edited, with udJitioiittl remurki on "Defects of Uuariuj;," Ly ibc author, p. 
' 177. FUiladolphin, 185'J. 
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nervous, excitable aJuk.* The nl.ijcction to this instrument 
is, that it ia niaile of stcol, ami, coiisequontly, not heiiig 
flexible, cannot be altoiod in shajie to Kiiit the eirounietances 
of the caflc. I have seen and tried almost all the ordinary 
niechanieal contrivances, and have arrived at this conclu- 
sion, tliat the Hyiiiiijo stands first in efficiency for the removal 
of all kinds of foreign bodies, — all other aids are second- 
ary. This opinion is based npon many years' experience. 
It is the easiest and safest raetlnu], no matter whether the 
foreign body be large or small, light or heavy, irregular or 
even, occupying a small space or plugging up the meatus 
entirely, of recent introduction or of lonif staniliiiir. I have 
never failed with this instrument, alone, or in conjunction 
witli a soft silver curette (Fig. 43), curved as seen in the cnt; 
the flat end of which, as well as its shaft, can be accommo- 
dated to the varying conditions presenting in these oases. 

Fig. 43. \ 



The curette of Prof. Gross I find the best instrument 
for the renio\'al of foreign bodies from the nose; but only 
secondary h\ cases of bodies in the ear. In two cases which 
occurred recently, one a bead and tiie other a button in the 
Udso, I succeeded in removing them with this instrument. 

The use of the syringe is not of recent ajiplication, but the 
credit of calling tlie attention of the profession to its uni- 
versal apiilicability for the removal of foreign bodies from 
the auditory canal is due princijially to Mr. Carpenter, of 
Castlecomer, Ireland.! 

"The first case," he observes, "brought to me some years 
back, was one in which the foreign body was a garden-pea, 
which, as is usual, was pivshed in as far as the membrana 
tynipiini by the interference of the child's friends. The in- 
strument I selected was a very small forceps, with blunt 

* American Journnl Med. St'ience?, Jun. 1842, p 231. 
f DuUliii iledicul Pre**, June 10, 1B41. 
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points, with which I couM catch the pea, hut could not move 
it, and on endeavoring to do so, caused intolerable pain. It 
immediately occurred to me to inject cold water with force, 

^^ in order to, at least, displace the pea. I did so with a. two- 

^ ounce syringe, and found the pea so far displaced as to lie 
at the oritice of the meatus, whence I removed it without 
further trouble or pain to the child. Since that I have ex- 
tracted many peas in tlie same way." 

About six months after, Mr. Carpenter extracted a pebble, 

^ft which was so irregular in shape and so large that he waa eur- 
priaed that the child could have borne to introduce it. The 
meatus was not inflamed, hut the pebble waa so far in and 

^k wedged in its place, that to touch It ever so lightly with any 
iustrument was almost enough to throw the child into convul- 

■ sious. The first injection failed; but while using a second, the 
pebble, much to his satisfaction, was forced out upon a napkin. 
Dr. James Bolton* has related a case, interesting both iu 

I its history and result, which occurred in a girl aged thirteen 
years, " in whose meatus a grain of colfee had remained for 
seven years. lie syringed the ear with warm water and 
Castile soap. On tlirowiug in about the third syringeful, 
with some force, a black-looking substance shot into the 
B basin, which, on examination, proved, beyond all doubt, to 
be the Iiulf of a coffee grain." 

Mr. Edward Ilattieldf removed from the ear of a boy by 
this means a piece of slate-pencil, which had been pushed 
farther in by the schoolmaster in a fruitless attempt to ex- 
tract it. 
^P Samuel CooperJ relates the case of " a cliild two years and 
a half ohl into one of whose oars a pebble and into the other 
a French bean had been pushed by another child, and re- 
mained there for ten months, causing complete deafness and 
extreme sufl'ering." Ey throwing tepid water forcibly into 
the ear he soon dislodged these foreign bodies, which lay 
[close against the membrane of the tympanum, entirely hidden 
|by the swollen state of the lining rnenibrane, 

* Medical Exnminer for 1812, p, CIS. 

f Nuw York Editiou London Lancet, July, IMi, p. 97. 

I CoQjtet'i Surgical Dictiuuury, art. Ear. 
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Dr! J. Marinn Sims* gives tlic fullowiiig illustrative case 
of the ease, safetv, nml certainty of this method of reaioTiii| 
foreign bodies from the auditory canal : 

Case L — A little negro "boy, four or live years old, was sent 
to Dr. B. Tl. Jones, Mtintgomery, Alabama, with a piece <if 
ctit-glass in his left ear, and his master had made some fruit- 
less attempts to extract it with a knitting-needle. The meatus 
was swollen, inflamed, and very tender. I happened to be 
at the doctor's at the time. Wo made many inetfectual 
efforts to get this suhstance out, using a bent probe, scoop, 
and forceps. We also used a syringi?, but with a view of 
washing out some cnngula of blood, the result of our awk- 
ward and clumsy poking with unsuitable instruments. The 
injury inflicted hy our rude attempts at extraction was by 
no means trifling. After a second attempt on the following 
day with a pair of long, narrow-hhuled, curved forceps with 
no better success, and just before giving the case over in 
despair to "blee<ling and general antiphlogistic course," I 
picked up the syringe for the purpose of washing out a co- 
Hgulum of blood that was hanging from the meatus. I threw 
in two or three syriugefuls of tepid water, but tlie exuded 
blood still stuck there. I then requested Dr. Jones to take 
hold of the external ear and pull it outward, upward, and 
backward, so as to make the canal straiglit and allow me to 
see into the meatus. Ife did so, and I injected forcibly. My 
astonishment was equaled oidy by my delight at seeing the 
glass "ear-drop," as it proved to be, shoot out with greafefl 
velocity. It was five lines in length, a little over three iu" 
width, and nearly two in thickness, slightly flattened on one 
Bide and oval on the other. A 

Its peculiar shape precludes the possibilitj' of liolding it 
between the blades of the ibrcepa even now. Its size, in con- 
uection with the tumefaction of the meatus, shows that it 
must have been perfectly impacted, and I doubt very much 
whetlier it ci>u!d have been removed at that time by a 
other instrument. 

Case II. — A little negro girl was sent by Dr. Hugh Ileni 
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having a foreign anlistance in her right ear. It gave lier 
some pail), luit as there had boon no useless and. mischievous 
probing of tlie nteatiis, it wsis triHiiiij in coisipurisoii with 
that suffered by Case I. I caught hold of the external ear 
with my left hand, putting it strongly on the sfretcli, so as to 
make the meatus a straight cliaimel, while with the other 
hand I threw in a syringeful of tepid water foieiblj against 
the tympanum. A single injection was suffifient to dislodge 
the foreign substance fio far a^ to make it easy of access. 
It was a eeginent of a berry of the Chiua-tree (Melia 
azedarach). 

Case III. was a neg-ro man Lewis, n^cd tweiitv-eiijht, who 
had been deaf, with discharge from his cur from the presence of 
a cherry-stone, which was removed by the same means. It 
filled completely the bottom of the meatna, and was per- 
fectly impacted and quite immovable, and from his history 
of the case must have been in the ear for more than twenty 
years. 



I will only relate a few cases selected from many occurring 
in my own hospital and jirivato |ii'acf.ice. 

Case I. .4 button in the ear. — June 7th, 1863, a physician 
brought to my otlice, in the afternoon, a boy aged six years, 
who had placed a gilt button in his ear about ten o'clock, 
A.M. Ilia parents on discovering it took him to this plivHi- 
ciau'8 office, and he, after trj-ing several forma of forceps, 
hook, prolje, etc., found himself unable to extract it. lie 
then called in a second physician, who, on examination, 
would not attempt its extraction for fear of doing more in- 
jury to tlie meatus, whicli wsis bleeding, swollen, and very 
tender. On examining with a speculum and bright light, I 
could discover tlie button on the meinbrana tyni[iani, its eye 
being toward rae in an upward direction, but bloody and 
flattened, so as to prevent my paasing a honk into it. I 
therefore requested the physician to take hold of the ex- 
ternal ear and pull it outward, upward, and backward. 
While he did so I injected forcibly a continuous stream of 
tepid water, wiiich changed its position so as to bring it to 
that portion of the canal where I could seize it witb a pair 
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of forceps, which are shown at Fig. 42, a modification of 
W'ilde's. 

Fig. 44. 




My only objection to "Wilde's angnlar forceps is that they 
will not hold securely, being apt to slip; and* they twist 
when nineh strain is put upon them, which they will not do 
as modified by the author. Wilde's forceps are seen at 
Fiff. 45. 



Fig. 45. 




Case II. PMk in the ««ir.— May 17th, 1864. Agnes R., 
aged five, whilst playing with pebbles from a sand-heap, 
placed one of them in her right ear. It remained there for 
some time, when she became alarmed, and npon inquiring 
of one of her companions ** if it would kill her," was an- 
swered in the affirniativo. She confessed to her mother, who 
became much alarmed, and took her daughter to the family 
physician, who tried to extract it. Owing to the child's rest- 
lessness and soroaminff. he onlv inflicted iniarv on the meatus 
without being able to extnun it. On the ISth she was brought 
to llowanl Uv>spital. and owing to her excited state it was 
considered best to place her under the influence of a mix- 
ture of ether and chlorx^form. recommended in such cases 
in ISolK On exanunativ^n nc>thing could be seen but coagu- 
lated bWd; but atter the injoction of tepid water, as before 
described, the pebble was washed out without pain or kuowl- 
iHlgx> of the child. A sivthing application was then applied 
to the ear, and tho case dischaT^r«d. 
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Case III. A grain of corn in each ear for four }/ears. — March, 
1865. Robert B., aged six yearg, was brought to Iloward 
Ilospitiil by hi-< mothur on account of deariiesd hi both ears 
since the age of two years. The mother could give no in- 
formation in regard to the cause. It was not the result of 
cold, measles, or scarlet fever. Ou examination with a spec- 
ulum and bright light, some foreign body was discovered in 
the ear, covering the memhrana tympaui. The parts were 
carefnlly syringed, and in one of the cars was found a mass 
of Boflened indian-corti. A second and even a third injec- 
tion was employed,, and a similar softened grain of corn was 
found in the opposite ear. Tiie hearing was improved after 
some further treatment, but the membrane in both ears was 
rendered opaque from the pressure of the iiidiau-corn for ao 
iDuny years. 

Case IV. A grain of indian-corn in each ear for twenty-four 
d/v/s. — Ann E. Moore, aged four years, residing in Xorristown, 
Pennsylvania, was sent to me by Dr. W. R., with a grain of 
indian-corn in each year, whieh had remained in for twenty- 
four days. Efforts had been made by the physician to remove 
them by means of forceps, etc., but they ou]y pushed them 
more firmly in, impacting them in the oval or ellipsoidal 
auditory canal. They were covered with dried blood, and 
tl»e whole integument was swollen aroutid them. 

The child was in a highly irritated, nervous state, from 
the repeated fruitless attempts. With the assistance of her 
uncle, A. G. Feather, Ef»q., I placed the child under the 
inflncuce of a njixture of ether and chloroform, and then, 
having the ear held as before mentioned, I injected forcibly 
several ounces of tejiid water, and in a few seconds the 
water collected behind the b<i<ly and washed it out, so that 
I could grasp it with my short angular forceps. The sanse 
result followed in the opposite ear, much to tlie delight of the 
mother and uncle of the child, who had witnessed the previous 
abortive efforts. 

The child was then allowed to recover from the effects of 
the aniesthetic ; the ear was carefully dried, and a portion of 
oil of belladonna was dropped ia to remove irritation, and 
the case discharged. 
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Some bodies in the ear, more especially those that are 
rounded otl" and have no sharp edges, will do no harm; but 
there are niniiv others nliicli we know, from liaving wit- 
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treated 



lowing civses 
by the sanje means: 

Case I. Slate-pencil in (he ear of a child . — J. S., aged seven, 
was t)roncjht to nie at the St. George's and St. Janjcs's Dia- 
pensaiy, on November 28lli, 1849, her mother stating that she 
had pushed a piece of slate-pencil into the right ear. She 
had <omjilaincd ot" pain, and had not slept well. Upon ex- 
aniiiuition by means of a .speculum and lamp, a rough piece 
of slate-pencil was observed lying on the floor of the meatus, 
one end being apparently in contact with the memlirana 
tynipani, wliilo the other locjked toward the orilice of the 
meiitus. It was easily removed by tlie syringe and warm 
water, and found to be nearly half an incli long and a quarter 
broa<l. The patient did not complain of pain, and in a i'evr 
days the tnenibrana tympani was perfectly healthy. 

Cask II. A percussion cap in (he enr for fftcen years. — C. E., 
aged twenty-six, was admitted at St. Mary's Hospital in No- 
vember, 1S.>2. She said that lately slie had felt ftomewhat 
deaf in both ears. Upon examination a mass like hardened 
wa.x was observed near the orifice of the let't meatus. It 
was removed by the syringe, antl proved to be a pereussiou- 
cap surrounded by wax. The patient said that she remem- 
bered, when about eleven years of age, she put a cap into 
her ear, hut she believed it had been taken out, and never 
thought of it since. The membrane of tlie tympanum was 
concave, the Eustachian tube natural, and the power of bear- 
ing nearly gone. 

Cask III. From the same authority, showing the injurious 
effects from the use of instruments in removal of foreign 
bodies from the external meatus. 

"A s!iell in the meatus; removal by instruments; paralysis 
of the portia dura nerve. Miss A., aged Iburteen, consulted mo 
in May, 1853, on account of deafness of the right ear, and 
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paral^-sis of the rigbt side of the face. ITcr fatlier etaterl thfif, 
eiyht years previously, she luul, in play, put a small shell 
into her ear; tliat the surgeon, in endeavoring to remove it, 
forced it deeper into the ear, breaking the shell, and causing 
intense pain. After its removal there was nvnt-li dipcharge 
from the ear, and in a few days the rouacles of the right side 
of the face lost their power, which they have not regained. 
Upon examination there was no vestige of tlie membrnna 
tympani ; the mucous membrane of the tympanum was very 
thick and red, and there was not the slightest power of 
hearing." 

As an agent tn assist the syringe in the removal of a shell 
from the ear, there can be nothing better than a delicate bent 
wire. By this means sliells have been removed with great 
facility at Howard Hospital, by hooking the bent wire into 
the opening of the shell ; but when they are Hat, the reflex 
Stream of water brings them near enough to be seized with a 
pair of angular forceps.* 

The author is eontirnted in tliia opinion by the most dis- 
tinguished aural surgeons of the present age, namely, Wilde, 
Toynbee, Troltseh, and lliuton. 

In cases where the foreign body is irregular or ovoid in 
shape and fixed firmly, the plau of Jonathan Hutchinson, 
F.R.C.S., may be adopted. 

He has applied the principle of removing a cork from a 
bottle by a string. The string, irrthis case, wlieu employed 
in the ear, is a silver wire of live or six strands, in the form 
of a loop. This will bo less apt to do any injury than the 
force[)S, scoop, etc. 

" I have a horror of the use of the scoop [so has the author] 
so generally- employed, because it can only act as a sort of lever, 
and because I iiave repeatedly known it to do much damage. 
"We have," Afr. Hntchinson observes, "a specimen iit the 
museum, in which a boan was, by its agency, thrust through 
the membrana tympani, and produced death by. its irri- 
tation." 

The forceps are little hotter. 
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Another method of removal is 'proposed by A. G. Brown, 
by atmospheric pressure (auction), by means of a few inchea 
of French vulcanized rubber attached to an ear syringe so as 
to produce a vacuum. 

The following was treated by Dr. James Collins, of this 
city :* F. A., aged five, was presented by his mother, who 
stated that while at play he had inserted a pebble in his ear, 
which could be plainly seen at the time, but had becii pushed 
in mure deeply by attempts to remove it, made by herself 
and other members of the family. The child was quite 
peevish, and complained of pain in the ear. On examination 
found the auditory canal swollen, and the surface covered 
with dried blood. A syringeful of tepid water, gently applied, 
removed tliis, when there was seen, deep down in the canal, 
a foreign body, white, hard, and easily recognized as a 
pebble. Chloroform was administered, and the plan sug- 
gested by J. Hutchinson, F.R.C.8., m such caaes, adopted 
for its removal. 

Afler gentle manipulation, the loop of a fine silver wire 
was passed around the body, and by gentle traction the 
pebble was removed without difficulty. The ear was filled 
with warm water, which was allowed to remain several 
minutes. In two days all pain and swelling had disappeared. 
The pebble was ovoid, and weighed four grains. 

ASPERGILLUS IN THE AUDITORY CANAL. 

Under the head of foreign bodies in the auditory canal 
the peculiar vegetable parasite as/itrfjillas gLiucas may be men- 
tioned. Tlie presence of these panisites produces irritation 
and intlammation. They accumulate, forming a lardaceoua 
mass. 

Dr. Ilobert "Wreden,t of Sl Petersburg, in a description 
of six cases of the aff'ection, thinks they simulate inflamma- 
tion of the external auditory canal, and the appearance 
eomewhu't resembles deposits of cholesterine. The micro, 
scope, however, exhibited no cholesterine, but on the contrary 



• Med. and Surg. Rt'norter, Philadelphia, vol. xx. Xo, 10, p. 308. 
t Arcbiv fur Obn-nhvilkundc, 1807. 
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numerona long raiishroom tubes with roundish apores. The 
auditory canala were half filled up with the wliite hinhiceous 
mass. This was removed by forceptt after syringing had 
failed. The epithelium of the merabrana tympani and canal 
wag found to have been rcniovcil, the cutis was d.irk red, 
and the malleus and light spot on membrane not visiltie. 
There was, of course, kiss of hearing, and tiuuitus auriuin, 
dependent upon the closure of the canal and pressure on 

■the drum. 
Mayer reported a ease of the same in 1844. 
Paciiie observed and reported a case in 1851. 
Schwartzo observed tijis attectiou in 1865. He supposes 
that it 18 probable tliat oxudadon, inflammation, etc. of the 
Bcanal occurred before the appearauce of the mushroom-like 
^growtlis. 

In the year 1870 Dr. Roosa* reported two cases, and has 
collected those noticed above. Three cases have since beea 
treated by Dr. J. O. Green, of Boston, and from his expe- 
rience, a thorough ri-peatcd removal, with the use uf water, 
is sutlicient to kill tho growth. 

Dr. Robert Wreden, of St. Petersburg, has subsequently 
added eight cases, making fimrteeu in all, and has published 
a monograph on the suliject.f 

" There is hardly a doubt, as observed by Roosa, that an 
affection of the ear caused by the ' aspergillus' has existed 
for a long time, if not always ; but it has not been recognized 
for the simple reason that diseases of the ear have been, 

I until within a few years, very much neglected, except by 
isolated practitioners. Since his attention lias been turned 
to the subject, and in thit* I rpiitc agree with him, he could 
recall obstinate eases of iuHanimation of the auditory canal 
which contained this growth." 
^H The subjective symptoms of tho growth of " asporgillua" 
^^in the auditory canal are very similar to those fnnii im- 
pacted cerumen. There is a sensatiun of fullness, tinnitus 
[aarium, vertigo, pain, and impairment of hearing. Pain ia 



♦ Am. Joiir. Med. Sci., Jun. 1870, p. 105. 

f Dio Myrinjjoinylc'Oilis Aspergillina. Si. Petersburg, 1808. 
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Tint ono of the eomimin symptoms of inspissated cerumen, 
although it does sometimes occur. Tliia may be due, as be- 
fore stutcd, to the iiiflanimntory action wliich always precedes 
the fjrovvth of this fuiii^ns. The subjective appearances con- 
sist ill the adherence of flakes or scales of what may be mia- 
takeu for epidermis, on the walls of the canal and the outer 
surface of the membrana tympani. It requires to be renaoved 
by the forceps, and the integument beneath is found red- 
dened and sensitive, and in a (v\v hours the growth repro- 
duces itself. In one variety little black points are seen in 
the Tuass, but it requires tlie aiti of the microscope to confirm 
the diagnosis. The aspcrgillus tiavescens and nigricans, as 
well as the etamphyllium polymorph nm, have been found in 
the auditory passage. In regard to the etiology, Dr. Wreden 
says, "All these varieties of aspergillus are only varieties of j 
the ordinary mould fungus.'' H 

Tliu etiology of this disease is no doubt owing to inflam- 
mation and deposit of fnngus upon the siirfiice prepared for J 
it by the inflammatory action. H 

The following is the record of a case from Roosa: 

C.tSK I. — "Was consulted by Mr. S., aged iifty-one, on ac- 
count of impaired licaring, vertigo, pain in the ears, and 
tinnitus aurium. Vertigo was the sytnptom upon which the 
patient hud the most stress, and of which lie was most 
anxious to be relieved. He said that he was so dizzy wlien- 
ever he attempted to walk about, as to be unable to attend 
to his ordinary business. His condition in other respects 
was excellent Patient stated that he had heard perfectly 
well until two months since, when he was attacked with the 
aural sytii|itoms narrated above, which had been aggravated 
since their inception. lie had been treated by the instilhv- 
tion of oils and so on. He could hear my watch about one 
inch on the right side and not at all on the other. Both 
auditory canals were found filled with a tenacious material 
which conld only be removed by the forceps. It was several 
days before I could remove the tirmly-adhereut coating to 
the canal and membrana tympan 

"The morbid product was immediately examined 
Dr. Lewis, and found to be a specimen of the aspnr 
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flavespcns. Its removal gave the patient great relief, but 
on the reappearance of the growth, which was in two 
or three diiya after its removal, the vertigo and tinnitus 
returned. 

'*Thc niembrana tympani was intact, hut lustreless and 
rigid. The Eustachian tnha opened niuggirthly, and tlicre 
was all the evidence of aural catarrh, besides the atl'ection 
of the canal and the outer layer of the membrane of the 
tjrapanum, 

"The free use of warm water, with an astringent, finally 
Bnhdue<l the morbid prnceRS in the canal eo that the patient 
WHS able to make a journey to the South. When he k-ft the 
doctor's care, October 18tb, the auditory canals were entirely 
freefrnm abnormal seeretion, thehenringwas improved so that 
the watch was heard from five to six inches on the right side 
(thirty inches normal distance), and from one to two on tlie 
left. The dizziness was entirely gone, and the tiunitns ceased 
to be annoying. The catarrh of the inner oar, as shown by 
rigidity of the membrana tympani, sluggish action of the 
tubes, and impairment of hearing, still continued.''* 
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MEANS TO PEEVENT A REPRODUCTION OF THE PLANT. 

Roosa, Green, and Knapp agree that the repeated removal 
with the use of water (warm) is sufticient to kill tiie growth. 
In the monograph of Wreden a long list of agents is given 
which may be found useful. Some of these are alccdiol, bi- 
chloride of mercury, acetate of lead, tincture of iodine, and 
carbolic acid. He gives the preference, however, to the 
hypochlorate of lime (calcaria hypochlorosa), which he re- 
coninicnds to be used of the atreii<;th of one or two grains to 
the ounce of water at each application. Fowler's solution 
of the arsenite of potassa ranks next to the lime. 

The writer prefers in such cases tlie hyposulphite of soda 
or the bisulphite, having found them both useful as anti- 
parasitic, both anitual and vegetable. The solution is made 
with w.'iter alone, or in eonibiuatioii with carbolic acid and 



* American Journ.-il Medical Sciences, op.cit. 
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glycerine in the proportion of three to five grains to an ounce, 
enjployed warm. 

In connection with this subject it is well to notice that 
maggots are sometimes found in the external meatus. The 
following case, reported by the late Dr. R. P. Thomas,* will 
servo as an illustration. *' lie says tba^ while a lady was stand- 
ing under a tree, a small fly (probably a common maggot-tiy) 
darted into her right ear, and remained there, in spite of all 
eftbrts at extrusion, for fifteen or twenty minutes. Eight 
hours later a sensation of motion was experienced in the ear; 
at first faint, but afterward more distinct, and increasing in 
violence until her powers of endurance were tried to the 
Utmost. Forty-six hours after the ovi deposit was made hia 
attendance was requisite. Iler agony from this motion and 
waving sound in the ear wais indescribable. The external 
meatus proved to be unusually narrow and deep, and there- 
fore rendering an examination with the otoscope unsatisfac- 
tory. Having detected a tremulous jelly-like mass on the 
tyntpanic membrane, he attempted its removal with an ear- 
soi'H'kp but failed. A resort was then made to injections of 
eiri>ng soapsutls, «i>d in a few minutes a maggot crawled out 
far enough to be visible, and thus determine its character. 
Removal by mechanical means without injury to the delicate 
membntne was impossible, and chemical solutions strong 
enough to atlect their vitality, were deemed hazardous to the 
same structure. Sweet oil or almond oil will generally float 
oat a l>ug or other small insect that may stray accidentally 
into the meatus, but their eflicieucy in removing parasites 
that have the p^^wer of attaching themselves to an animal 
metnbnine being deemed questionable, he resolved finally 
upon trying a solution of grs. xx of tannin in aii ounce of 
pure glycerine. The reason for its employment was twofold, 
vix., for exclusion of the air fpon* their breathing pores by 
the glycerine; and the probability that the violent effect of 
the tatuiin upon the delicate sar&ces of the paraisites would 
Mmo sttob ad^rve of noting as would bring them in roach 
of the forceps. 
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"Tlie result confirmed the anticipation, and twenty-three 
maggots, each three-eighths of an inch in length, were re- 
moved by a slender pair of forceps in the course of a few 
minutes. The relief was immediate and complete, in two 
or three hours the cerebral excitement was allayed, and 
the following day the patient was entirely free of all un- 
easiness. Several months have elapsed without manifesta- 
tions of any injury to the ear or the sense of hearing from 
the accident." 
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According to the best authorities,* both undetit and 
modern, {lolypiis is miderstood to be a fleahy tunior, various 
ii8 to color, tbriii, structure, and coiisistetice of tissue. But 
there is one eotnmon characteristic connecting all varietiea 
of polypi : they all originate and develop themselves upon 
the nnu'oua margin of the natural oritices, — nose, pharynx, 
rectunij neck of the uterus, and auditory meatus. It la with 
this view that authors define polypus of the nose, of the ear, 
etc, "The nioinbrane of the auditory canal," says Boyer, 
" has an analogy to the mucous membranes, and, like them, is 
Buhjecl to polypous excrescences." "The tjanie of polypus is 
given to an excrescence developed upon the tegumental 
nienibranes." — Polypi are commonly considered as [lecnliar 
to tlie mucous membrane, yet certain parts of the skin sorae- 
tiniea present excrescenees exactly similar to the polypi, as 
the entrance to the vagina and to the auditory canal. f But 
the deiinition which especially applies to the nasal polypi, for 
which it was created nearly two thousand years ago, is not 
applicable to polypi of the ear. Triquet,| in bis work, states 
that polypi of the ear arc nothing else than a sort of fleshy 
excrescence which originate and develop themselves upon the 
external and internal membranes of the ear, vvlien atlected 
by chronic and puriform discharges, in the same manner in 
which we see the intlanied surface of old issues and ulcers 
sometimes covered with exuding and bleeding flesh, etc. 
There is nothing similar met with in the etiology of the 
polypi of the nose ; not so, at Seast, if we are to credit the 
descriptions given by our best writerd. Tiius they confound 
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two dlseaaes which have really nothing in common but the 
name, and consoquently introduced intu practice a deplorable 
abiisf, that of subjecting both diseases to the same treatment. 
The important differences which, in a iew worda, 'IViqnet 
hag just pointed out, sct'ni to indicate another jdaii to be 
pursued. The ancient audiors, — Hippocrates, Celsiis, Galen, 
^tiu8, and Paulus ^Egincta, — in treating of the polypus, in 
Tiiany passages of tlieir works liave intended to be under- 
stood as speaking only of polypi of the nose. Thus Ili])- 

cratea,* in a few words, describes three varieties of the 
polypus which develop thonisolves in the nasal cavity. 
Cejsus saj's, " Polypus vcro est carnicula qufi; nariutu ossibns 
inhieret:" "the polypus is a tieshy excrescence which at- 
itaches itself to the bone of the nose." According to Paulua 
£gineta, "Polypus is an excrescence, the roots of which 
xtend into all the points of the nasal fossa." Such is the 
tradition which we tind reproduced by tlie surgeons of the 
Middle Ages, — Guy de Cbauliac, Pigray, etc.f But polypi 
of the ear are not contemplated in their works. AVe thus 
arrive at the sixteenth century, represented by A, Par^,J 
who had already perceived that " la fluxion totnbee aux 
oreilles qui fait apostetne, engendre ulcere hypcrsarcorse ou 
chair supercroissaiite. Et plus loin, quand cette ebair est fort 
profonde, elle ne se [leut guerir," — "It is true that a concise 
and verj' suggestive phrase is thrown in, as it were, by clunce, 
into a chapter ouly known to contain a few theoretic views 
f deafness." 

To Fabricius de llildenis§ we owe the (ir.st positive case of 

lypus of the ear scientiticaliy treated and reported. That 
case has been imperfectly quoted by all writers subsequent 
to him, and as it has been the tlieine of the dogmatical de- 
Bcriptions pnblishcd since his time, I deein it indispensable 

transcribe it accurately.]! 



* 
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" Case I. Scirrhous fungus jrrofrudi/iff from Ike ear. — In 15941 
a young girl of noble family, Marguerite do Martinea, 
attacked, ait the age of eight years, by the smallpox. The 
ernptioii was scarcely perceptible. A year afterward (1595), 
ebe felt violent pain, with no less violent shootings in the 
right ear. A few days later an abscess opened in the nieatas, 
and the discharged matter resembled the offscourings of flesh. | 
Very soon that discharge became yellow, and, after intorrait-j 
ting, it at lengtli established itself permanently, but the pain 
no longer existed. Five years later (in 1600), the parents, 
having remarked that the hearing was weak on that side, 
had the curiosity to examine the diseased ear, and were sur- 
prised at finding that it was completely obstructed by a fleshy 
excrescence (excrescentiam quamdara carnosam). The dis- 
charge still continued, but as the noble patient showed a 
great repugnance to surgical operations, her family hesitated 
to call in the aid of art. 

" It was not until the winter of 1604 that the parents con- 
sulted Fabricius. 

" The fungus excrescence, of which he has left us many 
designs in his fine work, bad the form of the ca«ial ; that 
part which protruded from the ear was irregular, hard, livid, 
and si»reading upon the concha by several muriforra tuber- 
cles. The operation was appointed for the return of fine i 
weather, and Fabricius employed the ligature on the 2.3d 
of May, 1604, to compress the lower part of the tumor. 
It came away on the thirtl d.iy, but its roots were only de- 
stroyed by the aid of numerous cauterizations, and the case 
was not complete until toward the month of August in that 
same year, 1604. In other words, the treatment lasted three 
months." 

Having removed a number of these foreign bodies, the 
author most fully agrees with the conclusions arrived at byj 
Triquct, who has collected some fifty cases from Fabricius de ■ 
IFildenis, Leschevin, Scultet, Itard, Kramer, Toynbee, Pel- 
letan, Sodillot, etc. From the Triquet practice, in every in- 
stance, there was a discharge before the polypus was known 
to be in the ear. Secondly, in no instance was there perfect 
restoration of the function of bearing. Thirdly,4f the poly- 
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was situated near tlie membrana tympaui which was 

almost always rtu>re or leas deatroved. Fmirtlily, the moBt 

successful treatment was the extraction of the polypus and 

^feautcrization. Fifthly, there are three varieties, vascular, 

gel:«tinou3, and fibrous. 

The following is an account of eight cases of polypus of 
the ear oceurriiig in the author's practice : 

Case I. Vascular poll/pus of the !rf{ tneatiis ; epithelial of Clarke ; 

extraji'ticm ; otorrhea; rccoray. — December 3 let, 1857. George 

M., aged thirty-five years, by occnpation a slioemaker, a native 

of Ireland, was sutiering from entire loss of hearing in the 

left ear, with tinnitus auriiim. The patient was of sanguine 

temperament, with scrofuhius erilargemeut of the glands of 

^■the neck. On cleansing the oar by the use of the syringe atrd 

^^tvarm water, a vascular mass of polypus Avas discovered, like a 

strawberry in form, situated about one-half the distance from 

the membrana tympaui. As it was soft, and bled on the 

slightest touch, I was unable to use the wire ligature, and 

therefore resorted to the lever-ring 

forceps of Toynbee. The patient 

sat on an openitiug-chair, and the 

light of the sun was made to shine 

directly into the ear, which was 

drawn backward by an assistant 

so as to dilate and straighten the 

, meatus as much as possible. A large-sized speefilum was 

^Knext introduced, and then, with the right baud, the lever-ring 

^"forceps were gradually pushed down to the polypus with the 

rings in contact. As soon as the rings reached the polj'pus, 

they were allowed to separate, and when thus apart were 

made to surround the growth; when this was effected, the 

rings were brought into contact by pressing the lever. 

^P The instrument was tben withdrawn, bringing with it a 

pftrt of the polypn.^. 

January 2d. Tlie small portion which remained in the ear 
resisted the use of astringents and eausties, and was entirely 
removed by a second operation. 

Afterward the hearing distance of left ear was four hiches; 

8 
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mombrana tympani opaque. Directed use of iodine exter- 
nally and iiitcrnallv. 

.Jaiiiniry 9th. Still iiuproving, and ottorlioea less. JaiJ- 
uaiy IGtli, discharged, cured. 

Case IL lAirgc cisculnr pofi/pu3 at (he base of the external 
meatus; remocal ; perforation of the viotibrana ti/mjMini ; otor- 
rfiaea ; recovery. — Ehvuod M. C, aged eighteen, a student, was 
sent me by bis iiitbor, October ITtb, ISCO, a distifigiiishod med- 
ical man ut' a neighboring county, wlio hail himself removed 
a portion of the polypus. Since then it had so increased as 
to be a great anni>yance to him. lie was deaf, and the dis- 
tliarge profuse an»l itfl'ensive. 

October 17th. Made an attempt to remove it by using 
Wildtf's snare, l>ut only 8neoee<led in part; the bk'ediiig 
being very lice, was clicoked by washing out the oar with 
ice-water. Caustic potash was then applied several times, 
but failed In remove it. 

December 28th. Kemoved the whole mass by means of the 
ring forceps of Toynbee; the bleeding was so profuse as to 
cause fainting, but l>y means of ice-water and plugging the 
ear it was stopjied. The poljpus was situated near the mem- 
brana tynipani, whieli was opaque and concave. 

lie subsequently was appointed a medical officer in the 
U. S. Navy. He had some deafness in the ear, but no return 
of the polypuB up to date oF hi.s death. 

Case IIL t^/ndll vaseuUir poli/pus ; oiorrhoea ; removal. — M. Q., 
age<l sixteen, in February, 1804, liecamo deaf iii one ear, with 
a discharge of blood for months, fuHowed by pus. On ex- 
aminatioQ found a small vascular polypus near the tnem- 
branu tympani. Tlie removal was attempted witii Wilde's 
snare, wlut-h cut through it. 1 removed as much as possible, 
and then applied a solution of persulpliate of iron, also 
directed a wash of alum, 5,i, laudanum, 5j, and water, 3j' 
Ueuring much improved and polypus did not return. 

Cask IV. Vusculnr poh/pus of left 7)uatus } oton'hoia ; extrac- 
tion: recovery. — Martini G., aged sixteen, a young, delicate girl, 
consulted nie Ffbrunry IStli, 18G4. Had been deaf in the left 
ear, with a free diacliarge of pus and blood, for seven uonthd. 
On clearing out the pus, etc., discovered n email vascular'' 
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polypus, whioh was removed bj the riiig-lcver forceps. 
Directed n. tonic, witli astringents, which removed all re- 
maining traces of it. 

The liearJntf was improved bj pursuing this tonic course 
for several months. 

All the foregoing described polypi were of the vascular 
character, and racemose in form, attached to the central stem 
or root: They wore covered by tessellated opitlujlinni, and 
when examined microscopically were found to be made up 
of soft, fibrous cells, very vascular, and whicli were easily 
broken, and found filled with bl(Kul and seinm. 

Some polypi are very small, as in the last case recorded, 
whilst others are so large as to tiH up the entire meatus, and 
even project from the orifice. Tliey are, as a general rule, 
attaclicd to the inner half -of the tube. 

Case V. Soft gelatinous polypus o?i thihfi meatus for ten years ; 
extractmi ; rccovay. — Mrs. R. L., aged fifty, the wile of a medi- 
cal bookseller and publisher of thin city, consulted me, Decem- 
ber 4th, 18C4, on account of a persistent discharge, with 
deafness so great as not to hear the tick of the watch. 
This she had suffered from for years, and applications had 
been made of various kindn, by advice of her family phy- 
sician aud others, witliout any benefit except of a temporary 
kind. 

Her general health is good, but she is of a bilious, nervous 
temperament. On examining the left ear there was seen, deep 
in the tube, which was very narrow, a pale-colored polypus, 
attached to the walls of the meatus, tilling up and assuming 

ore of a globular form as it approached the meatus extenius. 

She did not wisli any operation, and I attempted to re- 
move it with caui^tic potassa, nitrate of silver, etc., but was 
not successful. After a time she consented. To give aa 
little pain as possible, I removed it with a ring forceps in 
eniall portions. By the use of powdered alum, and other 
mild astringents, the discharge entirely ceased after a treat- 
ment of five months. Ilcr deafness in that ear still con- 
tinued, but she was entirely relieved from the otfensive 
discharge, has uo paiu iu the ear, and has had uo returu of 
the polypus. 
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Cask YI. Fihro-gclafhwus polypus; otorrhoca; removal; re- 
cttvtry, — November, 1867. Mrs. C. A. R., aged thirty-eight, 
ilrosstunker, was sent to Howard Hospital (August, 1863) bj 
her phvsieiau. She had suHered froru the age of »ix yean* from 
deufueas, and more or less discbarge, following scarlet fever, 
but within the last year she has been unable to hear with the 
right ear, owing to u polypus that had grown so as to protrude 
outride tlie ear, the odor of the discharge being so ofletisive as 
to interfere with her business; even when sitting at rest, the 
discharge was so profuse as to pass under her chin and on 
her neck. On examination, the polypus was found somewhat 
abraded, and was attached about the middle of the meatus. 
1 therefore resolved to remove it with Wilde's snare, which is 
the beet instrument for the removal of this variety of aural 
polypusi, and which is briefly described on page 124. The 
patient waa »Mt«d on a chiur with a food eunligbt ; in this 
case it was not possible to ase the specnlam. The cross-bar 
was pushed forward, and a noose made of the wire at the 
small extremity, of sufficient size to include the morbid 
growth, which it was made to sorroand and pre** down by 
means of the stem : the c r ooa -bar was then drawn ap smartly 
to the handle, giving it a single twist, which drew it ap from 
its attaehiuent without cutting it acrcwB. Bleeding took 
plae*, bat by sjrnnging the canal with coUi water it waa 
cl i a ck aA. On examiaatkn, it was fbviid entirely- removed. 
The {^tient did not retara, hat upon making inquiry of her 
I, he Mttt MM th* Ibllowwg Mte: 



^DftUt DocTNL,— I calM t^^jr oa Mra. C. A. It, and 
l>M m» d froM h«r MmiI, pfrttt M to dhc opemtioo, her bearing 
wa» coaipKrtely ohabweted. SSace the operatioo by roa her 
hwffif h»>T<«y Mnadi Uftwred, ■ i iiiiw|Miiid at times, from 
laltlMf ««>Mk hgr a aKghl diacAMiga^ ih aa gh ao appearance of 
MvXher |v<Tp«ik WUh Ihit hntr Acic^ heBrve me to be, 

«Te«iati«lT. . 

•LBWS& 
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Fig. 47. 



TJnder the microscope the interior of the gelatinous poljpua 
is composefl of corpuscles and fibnma tissue, proving that 
the name fibro-gelatinoijs polypus is the proper one. 

No escluvrotic produces much effect upon fibrous tissue, bo 
that extraction is the best method of removal. 

Cask VU. Large Jibro-jelnimoii.^ poli/pus of Toipibee ; fibrous 
of Clarke ; oiorrhcta; reinonil ; recovcn/. — Ann R,, aged sixteen, 
applied at lloward Hospital, August 12th, 18G7, She was 
suffering from pain and discharge, and noise in her ear. On 
examination, the ear was found vary nuieh distended by one 
of the largest polypi which I have removed. Iler statement 
•was, that a similar one had filled up her ear, and had disap- 
peared of itself, but that tliis one had re- 
mained to her distress for six months. 
It was removed with the snare. The 
bleeding was very }n'ofuse, requiring the 
use of the per.^ulphate of iron and I'lug- 
ging of the meatus. 

The hearing in this case was improved, 
and the discharge stfipped. The form of 
the polyjMis is seen at Fig. 47 much re- 
duced in size h}' being in alcohol for two 
years. The microscopic appearance is also 
shown , 

Mr. Ilinton liaa 8tate<l that, as far as 
his experience goes, p(dypiiti the meatus 
invariably spring from the dermis, though they also have 
attachments to the walls of the meatus. 

Case VIII. Vascular 2^ob/put in the left meatus; loss of mem- 
brana iym-pani; otorrhoca ; both Eusfachian tubes closed ; removal; 
recovery. — August 15th, 1856. William J. M., aged twenty- 
eight; otorrhcBa in both ears; had scarlet fever at the age of 
sixteen. Could only hear the tick of the watch when a[ii>lied 
over the temporal bone. Both Eustachian tubes closed. 

He is bent almost double with rheumatism. liight ear, 
nienibrana tympani entirely gone. Left ear filled up with a 
polypus, covered with yellow pus, which flowed out over the 
edge of tlie meatus. 

Trcalmenl. — Ten grains of iodide of potassium three limes 
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a day, with a wash of zinci aulphatia, ten grains to the ounce^ ; 
to b(i dropped into left ear. 

After cleansing with cotton, nitrate of silver was applied 
to the growths by moans of Wilde'a caiistic-hoMer. Finding, 
after several triula during August, not niut-li reduction in size, 
I twisted off porti<Mi9 at three ditl'erent sittings. I applied 
powdered alum and tiien nitrjite of silver to remove what 
was still at the bottom, hut found it did not entirely destroy 
the spongy granulations, after eight moutha' persevering 
trial. 

February, 1857. Applied a saturated solution of chloride 
of zinc on a piece of cotton, by means of the speculum, 
producing contraction of the granulation!?, so that I could see 
the mcmbraiia tynipuni, and an orifice from which the whole 
mass seemed to have sjirouted. "When I touched the aurfaceof 
the mass, the patient felt a disposition to cough. His general 
health is much improved, he id now able to straighten himself, 
and the rlicumutisni is gone. 

Jtarch, 1857. Dilate*! Eustachian tube by means of catheter 
and warm air at intervals of two weeks; his hearing was so 
much improved that he could hear me speak to him at a 
distance of six or seven feet. 

Gnuhially the membraiia tympani closed over, and he 
•was diachtirged cured. 

The ca.se is one of great interest, and .shows the good 
results to be obtained by .pertievering cH'orttt, assisted by 
the willing help of the patient and the use of constitutional 
remedies. 

"The truth probably is, that neither sex, age, nor general 
health of the individuals whose cases we have considered 
had much to do with tlie pi>lypi in their eara. Tliey sprang 
up in cousequeuce of local causes, and grew because they 
found appropriate soil. 

From Dr. Clarke's tcible, eight of thirteen growtlis ap- 
peared in the left ear, and live in tlie right ear. It is not 
fair to infer from tliia that the left car id more likely to give 
birth to polypi than the right one.* 

* ObsiTTiilions on the Mature and Trenlmenl of Polypas in tba Ear, hj 

Evid. U. CUrkp, M.D., pp. 82, 33. Boston, 1807. 
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It would require a very large miinber of cases to justify 
Buch coiiflusion. It is probahje tliat they may occur 

|in<li{}ereijtly in either ear. Such, I think, is tlie common 
opinion of observers. The inquiry us In which were the 
earliest symptoms is an important one, ^Vc learn from this 
eiune table* that in one instance tinnitus aurinm was among 
the earliest symptoms noticed; in six cases otalgia appeared 
early; in two or three cases ten<.ltTtiess and s-welling were 

» mentioned as among tlie tirst indications of difliuulty. lu 
all oFthem otorrlirea was referred to as appearing early ; this 
■was the history in alluf uur cases. Whatever else existed, — 
pain, tenderness, swelling, and noises,— a discharge from tlie 
car was always one of the tirst warnings, and sometimes the 

I first and only warning, of impending evil. 
" These growths were attaclied tu various parts of the ex- 
ternal meatus ; nmre of them to the middle than to any other 
portion. The auditory canal of the adult is about one and a 
qiuirter inches long. Suppose tliis, for convenience, were 
divided into three equal parts, called the outer, middle, and 
^pinner thirds. FoHovving this subdivision we find that three 
of these growths were attached to the outer tliini, three to 
the inner thinl, ami Hve to the middle third, and that the 
fc remaining two were not recorded, or else not made out. This 
does not bear out Mr. Wilde's statement, that in eiglit 
cases out of twelve these polypi sprout I'roni the site of the 
cernminouB ghimls in the posterior wall of the meatus. 

"It is 2>os8ilp1e, however, that Mr. Wilde may be correct, 

*and H larger numher of observations than the above would 
show such to be the case. I have seen polypi growing frotn 
the inembrana tympani, and Irom the cavity of the tympa- 
num, and have extracted them from both places. 

"An e.xamination of the intinmte structure of these growths 

B shows that they belong to two distinct groups. They were 

epithelial or tihrous in their cliaracter. Those which belong 

to tlie tihrous group presented the following cliaracteristics: 

^■Tbey were not invested by a distinct meml)rane, but we»e 

covered with a sort of tessellated epithelium. Internally, their 
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color, when not reddeneil \>\ infiltrated Mood, was a pale pinTv7 
or almost of a grayish-white. Their general appearance was 
homogeneoua. Under the microscope some of them exhibited 
fine parallel fihreij. Others, a delicate fibroiia structure, in 
whifh were numerous minute globules or granules; epindle- 
shajied or fusiform cells wiih free nuclei and smaller nucleoli 
abounded in all of them. Whatever else they contained the 
predominating elements were those of fibrous tissue in pro- 
cess of development, resembling wliat Lebert has figured 
under the head of fibro-plastic growth. Epitlielial cells were 
often foiiiul in tliese spccitncns, but not in large numbers. 
The predominating elenieuts were tihro-plaalic. Tlic indi- 
viduals of this group wi'rc in reality amall tibroiis tumors. 
Their appropriate designation is that of fibrous i)olypi. They 
are evidently the same as those which Mr. Toynbee baa de- 
scribed under the name of fibro-gelatinous polypi. 

" By reference to the table or the cases themselves, we leani 
that ill every instance the meatus was either seriously dis- 
eased or bore evidence of previous serioua disease, wheu the 
patient applied for relief. In a sitrgle in.-«tance, the meatus 
wjis i'ree from redness and tenderness; but in tliis case the 
meinbrana tynipani was so largely perforated as to be nearly 
destroyed, and thus exhibited conclusive evidence of ante- 
cedent grave disease. In all the other cuses, the meatus was 
more or less swollen, red, and irritated. In a few instances 
the tenderness was c-xceasive. We have met with two cases 
of extensive perfonition following the removal of poU'pns by 
otlier surgeons. None of the perforations hcalud. Tliere 
remained seven perforations, and in those in which it was 
not perforated it remained more or les^s opaque. After ex- 
traction the otorrhoia ceased in all but two cases, and in five 
out of seven of the other cases. 

" The next point is the result of treatment upon these 
growths. 

•• So far as the polypi were concerned, it was moat satisfac- 
tory in all of the previous cases. 

" In all of them the polypus was so completely removed and 
eradicated that it did not return. It is true that in some 
of tliem years were necessary in order to attain this result; 
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yet it was fully attained. Tliis accords with my general ex- 
perience. I do not recollect a single case that fiill under my 
observation in which a similar satisfactory result hag uot 
been reached, except wheu peraeverauce of the patient has 
fulled, and treatment been reuoauced, before a radical cure 
could be eflected. 

*'TAe residls ov the hmrivg. — The eflect on tlie hearing was 
not fio satisfactory as it was on the polypi, if wc turn to the 
record. Large fibroid polypi which lill the whole Tneatiia 
and protrude externally, tlie menilirane being perforated, 
appear to grow from nearly tlie whole siiiface of the tympanic 
cavity, the entire mucous lining of which seems to partake 
of the hypertrophy. Growtlia of this nature are extremely 
apt to recur, even after apparent cure, bnt the degree of ob- 
stinacy with which they rcsiat treatment is very variable. 

" We find that in Bcven of tlie previous thirteen caaes the 
hearing distance, as tested by the watch, was the same at the 
conclusion of treatment asatita commencement. The hearing 
was not improved by removing the growth. In the reinaiii- 
iug six cases the hearing was improved. 

"The local treatment consiated of extraction, cauterization,, 
and occasional eoiinter-irritation, besides the use of astrin- 
gents, syringing, and sometimes of leeches. 

" The constitutional treatment consiated chiefly of hygienic 
measures and tonics, especially iron. Iodide of potassium 
was used several times. The duration of treatment was 
recorded in twelve of the thirteen cases. In one of them, 
where no treatment except extraction of the polypus was 
requisite, the duration is put down as one day. The longest 
course of treatment was four years; the average duration 

fas six months. 
" By duration of treatment I mean not only tbe time oceu- 
()ied in the extraction or destruction of the polypus, but also 
that occupied in leading the tissues into such a. condition 
that there was no danger of its reproduction. It appears 
Frora the preceding observations that this cannot be done 
at once. The extraction of the growth is generally an easy 
matter; it is not so easy a matter to prevent its return. lu 
a number of these cases the patience, ingeuuity, and perse- 
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voraiu'o both of myself and of the patient were severely 
taxod bot'oro any sutisfactory result was reached." 

From the citations from Dr. Clarke's admirable pamphlet, 
it will bo scon that he makes but two varieties or classes of 
polypi, viz., tibro-plastic and epithelial polypi. 

Fibro-plastic polypi arc thus described by the same author: 
"Tlu'v have sjoncrallv a smooth external surface. While in 
the car tboy present a rod or li»rht-red appearance, but when 
removed from it tboy are a pale pink, and sometimes a 
grayi.<h color, and firm to the touch, and are easily crushed 
botwoon tbo thumb and linger. When touched or pressed 
in tho meatus by a probe, they are slightly sensitive, and 
rarely blood prv>tHsoly. In size they vary from that of a pea 
to that of a body an inch or an inch and a quarter long and 
nearly half an inch in diameter. Their shape is as various 
as tl'.cir si/o. Conunotdy, however, they are globular or 
pyrifornu (.mnvinc frv>ni the fibrous tissues of the ear, they 
oonso^puMuly may bo found attached to any part of the outer 
walls of tho oxtonial meatus or to the membrana tympani; 
tho\ r.iivly spring tVoni tho cavity of the tympanum. The 
vnjtor half of iho moaTus appears to generate them more 
rvaoiiy tb.an its more dooply-soaiovl portion. They are apt 
to bo j;;:aohod by a pedicle or narrv»w neck to whatever part 
fho\ grow fr^^;n ; yo: they are o<.vas:oi'.a''.y seated with a 
brv.\id Kiso u:vu ;:-.<. :r pArx>i;t so:!. A:ter extraction they 
vNv'sjvto s!:gV.;"y. Ti.o surfiuv frv^ni w-.L:; they are removed 
ucvir Koo\is :':vv"v iv. vo- sc ./.:<: r.co ct* the oj^^nition of re- 
ihv^\a\ :;'.,n:gU sor,,c l>"..VvU ,'t\ -.' .:rsx'. .Irs::.* frv»:ii it. What- 
ever i<i:v. *,vo:i*,%.;vus tVtf ovn.-i.t- . v. — Lir.-.i :t is never severe 
--rvs.-.":* v..*:"\ tAV. .->..■;.;>;-': C " ;-" "-:">:r'^aietit :u the 
uv.i.:.;s» ,!.■ ,1 ",•: ;;v'u i\.->' g .- cxv^c.t"- ^r the :i:uor." 

V". N \y .. s "a". ;^ \y.;>. .r ".-.>•.".. -^ -. i .:"Ar :v- yjus'" of 
I\\v ".vv\ "••..<,y a'sv* Ix •,..;•.•■.; v ,=:,•■ y..-.-: o: the tueat-is, and 
«i"Vv\<.' ;.' ,N vVtv '.v.<x\". .t ji, -:.":.. '.r :: „-,:-* Ssrar-e: ;>oints 
vT s'. .'.> '.V.'.-, xV t.'iv;". v.- ", •• •:. .,-.i-. t>» "."..-^ i:.";-.g the a;-pear- 
«Vv,v x-;" A "-A>yVs-'-\ iv-^"" g •-, v.. :" : -.ii::*. Tl.ov are 
*k';i A ,; ly'Av. n ,■"'.;> xC. a .; . • x*" '-v ev. ■ ." .:r>;«I s '^^h: y Meetl 
^•rv.'^S",- V. V", ,'^^ ji-o •.•■vi-"- J>r v.- >\i\«: i;-..l vAr\- g-eatly in 
*:jv. Vi"vx s>iv-,u vo »v uct^^ifvi ,•: :j,-f ti ".tiiTlLil t;»s.ie* of 
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the car, and their frequent location is from the sides or bot- 
tom of a sinus, formed liy ult'cratioti iu the wiill of the 
meatus. "They may spritij^ from tlio mucous memhrane 
of the cavity of tlje tympanum, fnun the mastoid cells, or 
from the epidenruil lamina of tlie momliraiui tytiipani. The 
formation of tlicso polypi is attciulud witli more or leua pain 
and more or less discharire of blood, and often tiirowinir otf 
an oftensive secretion.'' 

" The indications for treatment are twofold: first, to remove 
or destroy the growth; and secondly, to restore the tissues 
to a liealtliy state as soon as possible. The lirst may be ac- 
complished by retraction or cauterization, or liy ln>th of these 
measures combined, and sometimes hy injection into tlie 
substance of the tumor. The second indication is answered 
by counter-irritation, the use ofastrinj^ents, syringing;, leeches, 
and sncli constitutional loeasures as may be required. Each 
of these points deserves a separate consideration. 

"1. Extraciiim. — The ease ami Lhorougliness with which a 
polypus can be removed from the ear depends as mnch ujhhi 
the character of the growth as upon the instrument employed 
for its retraction. If the growth is soft, bleeding easily when 
touched, and adherent by a large base, it is not an easy tnatter 
to extract the whole at once. It will break up in the grasp 
of the instrument, and only come away in pieces; if it is not 
lirni, or can be rendered so by the ap[)licatiou of astringents 
to it, and is not attached by a broad base, it can easily and 
completely be removed by a singly operation. As a general 
rule, fibrous arc tirmer than epithelial, and are couscqiiently 
more easily retracted.* 

With very few exceptions, Mr. Ilinton believes, it is the 
best plan to remove polypi by astring^ents; and I have tried 
the eft'ect of astringent powders, kucIi as aluhi and tannin;, 
pon their roots utter removal, and have not found them, ou 
he whole, by any means etjually satisi'actory. 

One further remark seems called for on this subject, says' 
Mr. Ilinton in his supplement to Mr. Toynbee'a work. At 
page 324 the latter lays it down generally as a rule that 
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l)()lypi hIiouUI not be interfered with when disease of the 
bruin ih threatened, from irritation within or in the neigh- 
borhood of the tympanum. This is a rule which needs 
rcooiirtidorution, and, perhaps, even so accurate and thought- 
ful an observer has been in this particular unduly biased 
by the utifortunate issue of a single case. When cerebral 
irritation coexists with polypoid growths of any consider- 
nblo size occupying the meatus, the removal of such growths 
should nithor bo a point engaging the earliest attention 
of the surgeon, for they are ot^en themselves a chief source 
of irritation of the nervous centre by hindering the escape 
of nuittor. After their removal in such eases, indeed, it is 
no unconunon thing for the syringe to bring away large 
somi-solld masses of old discharge, the removal of which is 
folKnvod by a groat mitigation of the symptoms. In truth, 
tho removal of polypi in these cases is only the carrying out 
of Mr. Tv>yuboe*s own principle of securing a free outlet for 
tho discharge, a principle which should be applied without 
exception.'* 

The instruments for the operation of extraction are various, 
and must bo chosen according to the iinlications of the case. 

In certain cases the diminutive ** ligature eanula" of Lev- 
or\M» with silver wire, string, or whiivord, will answer every 
indication. 

The best instrument, and tho one which I have always 
found adrtpttsi for tho pur|H^o. is Wilde's snare (Fig. 48). 
It vvnsists of a tine stool stem dvo iuohos long, and bent 




in tho vw:r\* so as vo: :o -.rttrr'tTO w::':; :::e liitvct rays of the 
*«j»'^x «•;',; A :uov»l\o l\*r s'ivi:: i: ov. :L":o s.:uanf portion near 
the i;Ar>-\\ xx'vUV. 'A::or v*r; r.?* ,>vf r :i; :h.:r.;bw The upper 
o\;r\"/>,;\ rs vor:"or»;ov; w;:h >.. >* rcrt,;:-*: :-*rauol with the 
*5vr.\. a;»x ^vJ^s *: :>.o *v^\" servo :he sir.io purp>5*. A fine 
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fastened to tlie cross-bar, passes tli rough tliose loops 
loles. It Bhmild be of such a length that when the crosg- 
i drawn tight to the handle of the ligature, it is fully cm 
the stretoli. The best form of wire is sheet-wire of 'So. 24 
grist, with tlic temper tiiken out of it by heat. 

Mr. Ilinton remarks that Wilde's auare may be used of a 
larger size than that described by him, qnd is best armed, 
not with a wire, but with what is known to auglers as " jaek- 
line," because it is more flexible, less brittle; it is easy to 
apply, gives n'o pain, and is not apt to fail. 

There are several nioditications of this instrument, most 
of them making it straight, but I think that many of them 
are useless, the original being the most convenient. 
^ For very small vascular growths, the ring-atid-lever forceps 

of Mr. Toynbee is an admirable instrument. (See Fig. 49.) 
In some cases the ordinary ring forceps will be found to 

r 



Fig. 49. 



i^ML 
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6 suitable; and for others a form of instrument, Fig, 50, was 
found very useful in removing deep-seated polypi.* 



■ Gaxelte Hebdomadaire de M4<3e<:ine «t de Cbirurgie, Nov. 16, 1867. 
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At Figs. 51 and 52 are seen two forms of forceps for re- 
moving polypi and foreign bodies from the ear. 



Fig. 61. 



Fig. 52. 




The "ear-scissors," Fig. 53, are found useful in many 
cases, for removal of hairs, detached polypi, etc. 



Fig. 53. 




Whatever instrument may be chosen for the case, the 
growth should be secured as near as possible to its base, and 
then, by a firm grasp aud gentle twisting motion, it is to be 
removed. 

CAUTERIZATION. 

Extraction of polypus is by no means the most impor- 
tant part of the treatment. In most cases it will sprout and 
grow from its root, unless efficient measures are taken to 
prevent this. For this purpose caustics iu various forms are 
generally used. 

The caustic potassa ia considered the best, as it can be 
used with the greatest safety. 

The following plan of Dr. Clarke is recommended : Pack 
a layer of cotton, previoush' moistened with acetic acid, 
closely along the wall of the meatus, and, if possible, a 
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little beyond the root of the pnlypns. ^felt n piece of the 
potassa in a test-tube over a spirit- or gasUunp, Dip the end 
of a probe — cue whose end has been a little roughened is 
preferable — into the melted caustic. Do this once or twice, 
until the end of tlie probe ia coate<l with it. As soon as 
enough has been collected on the end of the probe, pass it 
into the meutiis and apply it to the growth. 

A sinijie application will sonietinicH be enough to destroy 
it completely. 

The author hag found equal parts of caustic soda and 
lime, moistened with absolute alcohol, a valuable remedy in 
vascular forms of growths; alao tannic acid so moistened 
and applied. 

Nitrate of mercury is much more convenient, but by no 
mean!; so efficient. 

The galvano-cautery, produced by the passage of a gal- 
vanic current thn'ugh n tine phjtinnin wire, was iirat devised 
and employed by Middeldorf, of Breslau. 

Dr. Mackenzie has made a moditication which he reeora- 
mends fur removing large growths without hemorrhage and 
less pain tlian the knife* A battery of great intensity ia 
required in connection, and it is necessary to be able to con- 
trol the current so that the wire shall not be heated until in 
contact with the part to be burned. 

The instrument we woiild recomnjeud ia depicted in Fig. 



Fig. 64. 




54, and was modeled fur Dr. Cohen upon the plau of Mac- 
kenzie's laryngeal electrode. 

Two copper wires, to be connected with the wires of the 
batter}', pass through an ebony handle to the tup of that 
indle, where they terminate beneath a metallic spring, which, 
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when pressed down, forms a connection with two other copper 
wires passing out of the anterior portion of the handle, and 
which at their terminal extremity are connected by a short 
piece of thin platinum wire. The copper tubes are isolated 
by india-rubber jackets; and by twisting these wires the ter- 
minal extremity may be turned so that the cauterizing surface 
shall be present in any desired direction. The polyp to be 
burned having been reached, the loop of wire is made to 
encircle it ; pressure upon the spring completes the circuit, 
and in less than two seconds the platinum wire is at a white 
heat. It retjuires a battery of great intensity. Dr. Cohen 
used six cells of the Maynooth battery which answered the 
purpose admirably.* 



ISJECTIOS IXTO THE SrSSTAXCB OF THE TUMOK. 

A solution of the perchloride or persulphate of iron may 
sometimes be injected into the interior of the tumor with 
the happiest results, as stated by Dr. Clarke, who has treated 
one case with success. Two or three drops of either of the 
a\»ove-mentioned substances may be injected into the growth 
by means of a syringe, the hypodermic being the best to use. 
The result is sometimes the immediate destmctioD of the 
jH^lypus. 

A?TRISGBN-rS ASD STYPTICS. 

The condition of the growth, or the adjacent parts, some- 
times ivnder? a certain am»>ur.t of preparation necessary. 
In these cases the appeaninoe of ::-.e parts mast guide us 
in our selection v>f moasTzros to W adopted. 

If they are not tvv> nnioi; :r.f.;i:v.ed.asTr:ngents and stvptics 
wil; be useful. As'.r.rgvr.t so':i:::v-v.s of various strengths 
adapted to tl;e CHse, jvured :r.:o tl.e ear, while the patient 
lean* the he,-»d down with the atfeousi ear appermost, will 
W tound mor*» servivvab'.e ::-.a:; the sa:r.e solutions applied 
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means of the syringe. Suliiliate of zinc, tannin, alum, 
creasote, or carbolic acid, and a weak solution of iodine will 
be found to be some of the most Berviceable remedies in 
these cases.'* The use of acetate of lead is recommended by 
Dr. Clarke. In some iiistunces the substances iiauicd may 
be applied in powder to the part, especially in those easedi 
where there is no pcrforatiou of the memhratia tyrnpani. 
Wlien powders are used, tliey should be rendered, so far as 
practicable, impalpable. 

They may be blown into the ear through a quill or through 
an appropriate instrument nia*le for the pnrp«we. 

In the use of astringents it shiruld always be hnrne in 
Tuind that only in cases of chronic infliimmation strong solu- 
tions or tiieir substitute in powder will be tolerated. 

In cases of polypus with otorrlioea, eleaidiness is of the 
greatest importance. Without careful measures to keep ttie 
j>arts tlioroughly clean all treatment will be uninrailtug. 
Careful syringing with a good instruntent will acconii>lish 
this object. Frequently the patient is disgusted with an 
imperfect instrunieiit and a bungling luind working it. Dr. 
ThudichunrH nanal douche (Fig. S5) will au8vver every pur- 
pose if litted with an ajipropriate nozzle. 

Fig. 56. 

Fig. 56. 





Another very convenient form of douche, applicable to 
tlie same purjiose, is seen in Fig. 56, used with au ordinary 
pitcher on a shelf. 

The discbarge is best treated, according to Mr. Ilinton, 
by absorbent powders, like "talc," removing the same by 




wj II Jnd *en<iing & carreot of air bj Po1itxer*« Oketbodlf 
•o M to dear the EustucblaD tobe; more eBpcciaHj wben 
there in perforation of tbe tnembnina tjmpani. In lii ■tiag, 
the«e csAes, intercarr^nt inSnramatioo, attendant ofioa &« 
preai«nc« of the foretgo sab-^tance in the nieatQa, wmimtk. hn 
checked by local and conslttationa! meaiuL LeBcte* awf 
Nometimea be re^jnired, and if the object is to ahstract modi 
bI(M>rt, tbey flbontd be {>laced in front of tb« aaricle. In j<mo^ 
cbtldren it i« tafer to place them upon the mastoid proeetL 
Coitnter-irritation majr be required where there 19 otalgia of 
a pcr«it*teiit character, attended with i^Hglit ewelliogr and rc*}- 
ness. In ftiich caiww a biiater will be of great eerrice. For 
tlii4 plirpoRe the cantbaridated collodion \» best to bo oacd, 
but proton oil and tinctare of Iodine may also b« etnployed. 
" Confttitntiooal measures miiitt be adapted to esacb cttK. 
Polypa^ is often associated witli the strunioas diatliena^ and 
it \» not eni«ity eradicated, oiileM a change iii the ccmTt^tu^ 
ttonal habit ii4 prodaced. The weapons of defense of the 
phyaician agaiiiat thifi protean form of disease are foand 
among the toiiica and altaratire^ and need not be deambed 
here."* 

* Qinton, op. eit. 



CHAPTER IX. 

DISEASES AND INJURIES OP THE AURICLE AND EXTERNAL 

MEATUS. 



WoDNDS and hrjuries of the auricle are seldom seen except 
as the result of accident. 

Ear-croppjiigs aud piercings for punishment have been 
supplanted by the more modern methods of boxing aud 
pulling. 

In Germany, howevery the duelinp; with swords, one of 
the plea8ure>i of "atuifeut-life," gives frofjneut injiirica to the 
auricle, and these ftre usually incised wounds. 

Wounds of the auricle may be cither incised, punctured, 
lacerated, or contused, and treatment must be adapted to 
each case. The great ohjoct to be kept in view is always to 
prevent deformity if possible, and until tliis is observed it is 
never realized how much the ear contributes to the beauty 
and adornment of the head. 

In cases of incised wounds, the parts should be brought 
accurately in apposition by means of an interrupted suture, 
the fine load wire being prefecable. In extensive injuries, 
where tissues are complete!}' divided, sutures should be ap- 
plied on both sides, care being taken to pass them through 
the integument only. Adhesive strips then complete tlie 
dressing. To protect the ear from the utniospfiere, lint should 
be nicely placed around the part; this maybe retained by 
a T-bandage, so modified as to suit the case. 

In cases where a bandnge is not at hand, the auriculo- 
occipital triangle of Mayor will serve as a useful dressing; 
a raoderate-sized handkerchief being all that is required. 

In cases where greater accuracy of adjustment is required, 
collodion will be found an adtniruble adjuvant in the dress- 
ings, especially if the prejudice against sutures in this part 
18 entertained by the practitioner. 

(131) 
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In wounds of tbe ear, if the parts be almost severed, anc 
the attaelinieiit ever so smnll, we sljoiild not abandon the 
hope of recovering vitality and establishing union. Great 
attention should be given to the temperature, always en- 
deavoring to keep it near the normal standard by artificial 
means. 

In case the lobe has been destroyed or cut away, the loss 
may sometimes be supplied by a plastic operation. 

The cartilage of the ear may be broken by crumpling up 
the auricle forcibly and suddenly ; in these cases there is more 
or less inflammatory action, accompanied with pain and 
subsequent deformity. This curiously-formed organ is cov- 
ered by a eenailive and delicate skin, and' the hot flush and 
the burning blush are often seen to glow upon the ear, when 
at the same time a placid face and quiet brow bury all traces 
of emotion. It is said that even mental impressions aflect 
the ear. Tradition has it, " That when the left ear is red, 
somebody is speaking well of you; when the right ear, the 
contrary." The auricle has a wonderful power for reparation 
atTter injuries, and one wilt often be surprised to see how 
little deformity follows serious injuries of the ear. The 
operation of piercing the lobes, which is fashionable in com- 
mon with the savage and enlightened, for reasons alike 
satisfactory to both, is sometimes followed by grave conse- 
quences. 

The operation is generally performed by thrusting an awl 
or needle of proper size through the lobe, which is pressed 
against a piece of ourk held tirniU' against its back. 

Sometimes inflammation of a grave character attacks the 
aurK-le in consequence of severe and protracted disease, 
which causes the patient to repose constantly on one side, and 
by tl)* continued pressure of even the softest pillow the ear 
becomes ulcerated, and this sometimes ends in sloughing of 
the part. This takes place more readily because of the lan- 
guid state of the circulation and the inability of tlie capilla- 
ries to resist injury, and in phthisis this injury frequently 
results from the patient being compelled to lie constantly 
on one side. Other causes of inflammation are the stings of 
insects, etc. These forms of iuflammatiou are easily managed, 
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and are to be treated on general priticiplea. One of tlie most 
troublesome forms is that induced by cold. lu this climate 
the cliilbhtiii of the ear is by no means uncommon ; and 
trifling as it may seem to have the ^'eara frozen," tlie &ub- 
sequent irritationj and even decided injury that may follow, 
are not unwortfiy of consideration. Such cases should be 
treated by restoring the normal circulation by the ajiplication 
of snow or cold water, and the inflammation that follows, 
b^" gentle stimulation; one of the best applications is as 
follows;* 

B. — Nitric Acid, 1 minim; 

Tinct. Opium, 1 drrtcHmj 

Witter, 1 mince. M. 
Sig. Ajiply fxternMily, once dully. 

Phlegmonous inflammaiioii not nnfrequently invades the 
auricle. Tiiis runs the usual course, often terminating in 
abscees, and must be treated on the general principles of 
surgery. Furuncle of the auricle is aometimca seen, aud 
this must also be treated on general principles. 

Gouty indamrnatinn of the auricle, Wilde declares, has 
been fully established. The same author gives Graves the 
credit of having pointed out tlii.^ form of congeatiou aud red- 
ness of the auricle in patients of a gouty diathesis. Uurrod 
has called attention to the frequent occurrence of uric acid 
depositions in tlie auricle in cases of individuals with an 
arthritic diathesis. Those arthritic deposits were the most 
frequent of all the external symptoms, aud they are there- 
fore of some importance in the diagnosis of gout. Among 
seventeen patients with gout in whom the deposits of urate 
of soda were found, Garrod found them on the ear nine 
times, and at the same time in the vicinity of the joints, — 
seven times on the auricle alone; and of all the casuii where 
they existed in the Joints there was only oue iu which they 
could not also be found iu one of the ears. 

They are most frequently seen on the upper portion of 
the helix. 



* Sit.'ay on Diseases of the Ear, tr&ngUtod }>y N. R. Smith, M.D. BalLl- 
moK, 1829. 
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Tliey have not been observed as yet on the lower third of 
the auricle. Their size varies from that of the head of ft 
pin to that of a pea. 

TUMORS, ABSCESSES, HiV.MATOMA, AlH) SCIRRHCS OF THE 

AURICLE. 

We have in the auricle tumors of various kinds, — en- 
cysted, steatoniatoas, sebaeeons, fibrous, and bloody. The 
encysted, steatoinatoiis, and sebaceou!^ are generally small, 
and not frequent, while the tibrous of the iobulcs of the ear 
are more common and are sometimes of considerable size. 
A case of hypertrophy of the lobe is related by Boyer, in 
which it reached to the neck of the patient. Wilde* was 
the first to accurately describe and figure one of these mor- 
bid growths, and detornvined that it was of a "yellovvish- 
Avhite fibrous appearance.'' Mr. Pagetf also refers to them 
as one set of fibrous tumors. "These,*' he observes, "are 
trivial things in comparison with the tumors of the jaws, yet 
they have points of interest, ia that they grow after injuries 
and are very apt to recur after removal. He also reports 
cases from Mr. Ilolberton, presented to the museum of St. 
Bartholomew's ITospital, in which both lobules were cut ofi' 
with the tuniora, but in or beneath one of the cicatrices a 
similar tumor formed shortly afterward. This was excised; 
and in the tt-n years that have since elapsed there has l>eeii 
no return of the diaease. In another ease, related by Mr, 
B. Barrow, two such tumors formed in the same ear after 
puncture. One of these was cut away, tlie other was left; 
a third grew, and the excision of the whole lobule was ueces- 
sary for the complete extirpation of the disease." Prof. Alfred ■ 
Stillt'l: re[)ort9 an interesting case in a young lady ; and de- 
scribes the tumor when cut " to be smooth and shining, of a 
palc-i>inkish color, and tibrous bands were visible, diverging 
from its point of attachment to the circumference. The 

* Practical Observntions on Auml Surgery. June 12, 1868, Dublin ; Am. ^H 
ed., Philiidclphin, l9oi. 
f Lecturer on Surgical Patliology, 1847-1862, London j Am. ed., Phila- 
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TTiass of the tumor wiis formed by an opiiquo, elastic substance 

iof an albmiiuiods appearance." Similar iustaiices of tumors 
-<)f tlie lobe are recorded by Briieb, Venzetta, Hiiitoii, Gross, 
Norris, and others. The following is cue of a ouinber of 
cases which occurred in the author's practice : About one year 
ago (1869) a young uiuhitto girl, aged eighteen years, bored 

■ her ears witb an ordinary needle and inserted in them a eillc 
thread. After the ear ceased tu swell and tlie inUaniniatinu 
had passed away, she removed the sillc and placed in each 
ear rings of impure gold. tSoou after, tlie posterior sur- 
face of each oritice began to swell and g:ive her pain. Tlie 

» rings were removed, and not worn again. The swelling 
gradually increased, but more In the left than in the right 
ear, and within a few months have grown bo rapidly as to 
_ beciinie a deformity which she wished removed. TLe 
P tumors were round, and measured on the left about three- 
quarters of an inch, on the riglit half au inch, tliroiigh their 
King diameters. On the anterior surface, where the oritice 
had been, there was a small elevation. JJoth tumors were 
covered with the natural skin, and were firm, yet elastic, to 
the touch, and without pain. The hii-gest of these tumors 
was removed by carefully dissecting 
back a portion of the skin covering 
it, atid then cutting into the lobe in 
the form of a double-convex lens, 

■ and the skin was then brought over 
the wound. A single stitch sutliced. 
A small space was left to granulate. 
Subsequently the granulations were 
touched with nitrate of silver and 

_ dressed by a simple ointment and 
f bandage, with isinglass plaster. The 

parts healed, and the operation pi'o- 

duced no deformity. April (1871) 

the case reported above returned to 

■ have the tumor in the opposite ear 
removed ; tiie one operated on did 
not return. On microscopical exam- 
Jntttion the tumor was found to be fibrous, with some fat ceiU. 
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The fiarnre (57) will bIiow the form of the tumor; although it 
was of a much larger size, involving the entire lohe. It also 
shows two rings npon it, as if compressed hy a string. This 
specimen is the largest of a pair, one in each ear of a mu- 
latto girl. Mr. Paget states that " these tumors are penalties 
nttaclic<l to the barbarism of ear-rings ;" and yet how many 
thousand wear ear-rings without ever suffering in the smallest 
degree from such tumors! I am of the opinion that they are 
owing to some peculiar condition of the system (scrofulous) 
chiefly, or some galvanic action in the mixed metals em- 
ployed in the manufacture of the jewelry which is sold for 
pure goM. I am supported in this opinion by the numbers 
of such that occurred, not in the true negro but in the mixed 
blood of the white and black, which are more liable to scrof- 
ulous diseases than the true negro. " If," observes Mr. Wilde, 
" tumors of this description were frequently to follow the 
irritation of piercing the ears, we should find them much 
more common, particularly among those nations who wear 
very largo, heavy pendulous ornaments, which is not the 
case. I>r. Graves has published a case of fatty deposit in 
the lobos; the patient died subsequently, and Dr. O'Ferrall 
fouiul up«>u dissection a fatty dogenemtion of the liver and 
fatty deposits in other portions of the body.''* "We have also 
had cassos in the pure ''white" skin, where the ear-rings were 
so largo as to have torn the lobe in two: also cases where little 
ohildron had laoemtod them; yet they united without de- 
formity, and no tumors followed. 

IliR.VATOMA ATRIS. 

For many years it has boon observed in asylums that the 
insane ar\> prone to suffer fr»"»m swellings and indurations of 
the oar. \\y sonic those swoliings have boon attributed to 
nioohanioal injuries, whilst others havo urged that this expla- 
nation is not appfuablo in n>any cases, for the frequent 
synunolry of tho diseased condition makes it imporiant in 
most oasos to dotormino sonio other cause. 

M. Forms, in Franco, autl l»iiil. in Oormanv, first called 
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attention to these s.inguineons tumors in 1838. Dr. E. R. 
Iliin, of the New York State Lunatic Asylum, reports {Am. 
Jour. Insanity, 1871) twenty-four oaaesof this attbction oocur- 
^■ling twenty-tliree times in man nnd only once in woman.* 

" Dr. Liiycock, from a wider investigation of the nymp- 
tomntology of the ear, arrives at the following (among 
other) conclnsions: 'That the states of the circulation, nu- 
trition, and development of the tissues which make up the 
earlobule, ami cover tlie helix, very commonly coincide with 
einiilar conditions of the encephalic tiasues.'f If this be eub- 
stantiated, if there be indeed a correlation between the 
nutrition of the brain and that of the ear, wo have an ex- 
planation of the occurrence of hematoma in inaanity. Be 
this as it may, however, the following example of the sym- 
metrical formation of hiprnatoma in a person who had cer- 
tainly received no injury, is of mucin interest in reference to 
her history. 

*' Mrs. G.,Jaged twent^'-six, the wife of a sailor, married four 
years, lint never bad any family. She came to me on March 
7tli, with a liirge swelling on the upper part of the right ear. 
The swelling was at least the size of a walnut, tenso, and fluc- 
tuatii>g. It has been opened several times during tlje three 
or four months which it has been forming, and nothing but 
blood had ever been obtained. The surgeon on one occasion 
had put a seton ibrougfi it. Tliero bad been great soieness 
in it, and the skin and cellular tissue near to the ear were 
considerably swollen from extension of the irritation. I 
opened the Hwelling freely, tully exfieoting to obtaiti pus, 
but none came, only a thin, bloody fluiiL 

"I kept the opening free from day to day, and the itiflara- 
mation slowly Bubside<l. 

*'On March 2fi\h she mentioned that she feared her other 

|«ar was about to be affected in a sindlar way. I found a 
thickening of the cartilage, with decided fluctuation. There 
■was no redness, but it was very tender on pressure. The 

• Tile Medical RpcorJ, New York, .Jnniiiiry 2, 1871, p. 490. 
t MmIicmI Timos aii<i Guzi-ttf, Mim-li, 1%IV2, p 289. 

I Cuse nl" hipniiitonui iiuri*, umli-r tlic euro of ilr. Ilutcliinsun, Medical 
Time* and GuKutte, Deveiiibur, 1862, p, 603. 
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fluctuating part was ill iloiined; the skin appeared tliinner 
oil the incicr side of the cartilage. Exactly the same part 
was utiectcd as in the other ear. I hail suspected from the 
first that the case was Bimilar to the hfematomata of the earS 
mot with ill mania, and tijis sjniTiictrical occurrence tended 
to siip[i(>rt tlie idea. On inquiry I learned that a paternal 
uncle liad been insane. Mr^. G. herself was of heavy aspect,^| 
with ii small forehead and large face, llur cars were large 
in tlie npper part and wanting as to the development of the 
normal curi-ca. Uer hus^band was at sea. She told me that 
she had of late been very sleepless at nights and somewhat 
depressed in spirits, with a feeling that something was hang- 
ing over her ; felt often cold. She had lately lost flesh and 
become paler, but was still in good general health. Cata- M 
meiiia irregular during last three mouths. Appetite rather ™ 
poor."' 

Tlie above case is not very conclusive, and having seen but 
very few cases of this disease I wrote to some of the highest 
authorities, chiefs of our insane institutions, and the follow- 
ing is an abstract of their replies. 

Dr. Thomas Kirkbride, the di.stingnishcd physician-in-chief 
of the Pennsylvania Hospital for the Insane at riiiladelphia, 
in a private letter to me on this subject, saya : " The swelling 
has seemed to nie the result of an injury to the p:irt, and the 
best treatment that I have tried is the aj»plicatroii of ice to i 
the tumor at the very commencement. This seems to pre-^| 
vent the enlargement which otherwise is pretty sure to occur. 
I have seen great deformity caused by it. I have never sat-^ 
isfied myself that it occurs without any contusion." ^| 

Dr. Jolin Ctirwin, physician-iii-chlef of the Penusj-lvauia 
State Lunatic Ilospitul at llarrisburg, thus writes; 

"We have uo cases of ' hiematoma auris' at this time ia] 
the hospital, and have not had for some time past. My owa] 
impression about these affections is that they are the result 
of u blow or fail upon the ear, and are only developed whei 
the nutrition generally is below par. If Dr. Laycoek's theorji 
be true, they would be more frequent than they are. I bavfll 
not seen a large number of them, — say twenty in eigl 
years, not including those I saw at the Penusylvmjitt 
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pital for the Insane at Pliiladelphia as assistant pltysicUin, — 
and as a rule tlioy are almost inv:iriiib!y cnnfined to males; 
some say altogetlier, but I Inive seen one or two cases in 
females. I have tried ail kinds of means for their removal, 
bnt have never found auytliing equal to the apiilication of 
tincture of iodine once or twice a day, as the ease may 
demand. This reduces the tumor witli leas distigiiring than 
any other means ; hut tlie ear rarely resumes the same eon- 
dition and appearance it had before, a slight degree of thick- 
ening always remaining." 

No apology, I trust, is necessary in giving the letter of the 
chief physician of tlie "Friends' A.sylum for the Insane at 
Frankford, Pennsylvania," as he enters very fully into the 
Bubject, and lie has liad a large number of cases under 
charge : 

H *♦ Respected Friend, — Thy note of yesterday is at hand. 
In reply, I may say that I have had a pretty large number 
of the cases hiquire<l after under observation, and will with 
pleasure give thee briefly the result of my experience, 

"I have never seen a case of the affection in a sane per- 
son, nor in a case of curable insanity. I always consider the 
atieetion of the ear an evidence of an incurable form of 
insanity, such as I have described in the Journal of Insan- 
ity as * congestive mania.' I believe it is always associated 
with a tendency to congestion of the membranes of tlio braiti 
or the cerebral substance itself; and I should think, in a 
general way, that Dr. Laycock's opinion was correct. The 
affection secma to Ije in the perichondrium, which secretes a 

■ bloody serum, witli which the cellular tissue becomes infil- 
trated. The best treatment would probably be a lotion of 
liquor plumhi et tinctura opii, hut owing to the difficulty in 
making any application to the class of cases affected, which 
are generally nnmariageable, I have tried the method which 

• has uniformly proved satisfactory, tlie swelling disapjiear- 
ing in a few weeks and leaving oujy a slight pucker under 
the ekirj, such as you might suppose a cicatrix in the peri- 
chondrium would present. The {iractice of opening the 
tumor is altogether unnecessary, and therefore I think un. 
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scientific. The character and appearance of the lesion woul 
suggest mechuntciil injury; hut as these tumors are never 
seen in otlier classes of the insane equally turbulent, or in 
epileptics, wlio are especially liable to blowa from falling in 
a fit, there is pmhsibly sonietliitig speeilie in the cause and 
character of tlic aftl-ction ; and in the cases I have observed 
I never knew one to be the result of an injury by a blow or 
fall. 

" Thine very truly, 

"J. n. "WORTHINQTOS 

•'Laurence Tornbull, M.D." 



I 



Dr. William Kramer, of Berlin, treats of '* inflammation 
of the perichondrium* as presenting eesenfially ditt'erent 
ohanuterti, uceording to the general state of the patient's 
health. In strong cotiistitutions a bright-red swulliiig; in 
the debilitated individual, on the other hand, it is bluish-rod. 
The cause of these blooily tumors are unknown, tliough he 
must admit that they are especially likely to be produced by 
Tiolence (blows on the ear), which perhaps explains their 
frequent occurrence on the left ear. If tlie ititiammation 
have developed itself in a strong constitution, with ^ynocha, ^J 
we must reooinnieM<l rest, cooling diet, mild aperients aud ^| 
locaiiy cooling and ditspersive applications of lead lotion. 
Tlie nece^^sity of surgical interference with the tumor must 
be determined by its size and presence or absence of fluctu- 
atioti. 

" Cuncerons nnd nodulated degoneration of the auricle] 
does not often admit of a rcJnrii to a healthy state. Thei 
course of this in^ainmatlon is extraordinarily protracted,! 
lasting fur months, ycar.-^j or even through the whole life 
of tbc patient j and it may almost always be considered ^^j 
B9 connected with a more or less strongly-marked 8crofu«^| 
lous diathesis. The treatment must bo essentially con- ^^ 
Btitutional, and directed to the general condition of iha 
patient. l'\it, acids, fiwitiaceous food, and, in general, all 



* Tho Aural Surgery of the Present Day, hy Dr. Wlllmin Er»mer. Lon- 
don, 18G8. 
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food difficult of digestion, Blrould be cxclude<l from the 
diet of these cachectic patients. They require atroiig, 
nouiishiiig aliinefit, both fluid ami solid. It is indispen- 
sable that the bowels should be kept freely open, but in 
cachectic iudividuals this should not be ullowed to pass into 
diarrhoea. Either artitiiriidly made hathn, or those especially 
of Krenznsich,Naidieim, and sitnilar places should be taken; 
and at the same time the AdclauJe and Eliza Spriiiiics, whey, 
iodide of iiotassuiiii, etc. If these means should fail, we 
may employ, if the patient's strength will permit, Fowler's 
solution of araeiiic, in doses of from two to four drops two 
or three times a day, a quarter of an hour after meals. 
The local treatment consists in carefully removing and dry- 
ing up the diseased secretuvn by means of a soft sponge 
dipjied in warm water, and subsequently powdering the 
surface with the semen lycopodii. If the itching and burn- 
ing be very severe, soft lint dipped in a warm solution of 
zinc (gr. ii-iv, ad. 3j water) should be placed upon the ear. 
Thick, hard, purulent scabs are softened, with great relief to 
the patient, by the application of warm bread or linseed meal 
poultices. Where all these means fail, relief to the patient 
can be obtained by the partial or entire removal oi' the 
auricle."* 



P 



CAKCKR OF TUE AURICLE. 



True cancer of the auricle must be a very rare disease, for 
in my hospital an<l private practice I do not remember see- 
ing more than a single case. This is also the experience of 
Wilde. Yet I have met with many cases of abscesses and 
irritable ulcers on the auricle. This diseased condition ia 
to be treated by alteratives and toracs, with the local appli- 
cation of aolutiona of zinci sulphas, acid, carholici, or per- 
manganate of potassa. When the elevated edges or nodules 
reijiiirc removal, we resort to the sulphate of zinc paste, 
chloride of zinc, or the compound powder of caustic soda 
and lime, mixed into a paste with absolute alcohol. In some 



* Kramer, op. cit., p. 89. 
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cases the solutiou of the protonitrate of mercury may be 
used. 

DISEASES OF THE MASTOID AND PRE-AURICULAR REGION. 

Wilde,* " without entering too minutely into the subject 
of tumors behind the ear," specifies six varieties. " The 
first is a small gland lying upon the mastoid process, imme- 
diately above the insertion of the sterno-cleido-mastoid 
muscle, and on a level witli the auditory canal of the ear, 
wliii'h sometimes enlarges to the size «)f an almond. It be- 
comes highly irritable and painful to the touch, so as occa- 
sionally to resemble a neuroma, it generally occurs in 
young iVmales." "We have seen a number of these tumors, 
and have found the application of a solution of camphor iu 
an equal weight of chloroform highly beneficial in relieving 
pain ; we also used the solution of iodine in aqua ammonia 
locally at night. Internallv we administered the iodide of 
ir*>n. If the tumor be large, or if there are several, we have 
applied, with the happiest etfeets, the mercurial plaster, with 
as much camphor as can be incorporated with it and yet not 
prevent it frv>m adhering. The three varieties next described 
are not true tumors, but suppurating glands or chronic ab- 
scesses, with or without periostitis of the mastoid process. 
The tilth is a true aneurism of the ix»sterior auricular artery. 
The sixth tumor described by Wilde as occurring in this 
i\»gion is a malignant fungus, of which he has seen three 
oases — one in a boy aged ten. the others in adults who had 
passed the age of tii'iv. Wo have only had two such caises to 
treat, l^ne was in a delicate cj.ild. and involved the whole 
of the mastoid pnvoss ar.d side of the neck. The case was 
br<>»:ght to the Howanl Hosj '.tal, but very little could be 
done tor it. T!;o Stwv.d w;i< a woman aged fifty-six. Her 
*tatcnu".i: was that i* Kgavi a;? a ti:mor behind the ear, aud 
tV.at ^ho l.ad oov.sr.;;od a s;:rgi-or.. who prvMiounced it au 
•bscoss ar.d or.: i: op* i:. 1: i;isv:.r.rged some blood, and soon 
al\or tl.o opcra:io'.; i; V-ogjir. -.^^ o:i".arge. the edges of the ulcer 
booojr.ir.i o> ojto,i. W :.c:; wo cxir.iir.ed it the mass of fungus 

• Vy.f N»:.-.rv »r,'. Tr,«;T'.i;f:.s .-.f l^b-iASM ii iht E»r, p. 1T5. 
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had penctrnteil into the meatus through the aiirielo, and was 
disposed to bleed on the sliglitest touch, and there was an 
icliorou3 fluid discharging constantly. She was placed upou 
the use of the following mixture: 

R.— Tr. Cinchonre Comp. fjj ; 

Liq. PotnsFas Arsi'nit, fgij j 

Syr. Sinifik'x, 

Aqutc, 5iii f^ij. M. 
Big. A tcftspoonful after rncli mca\. 

She also used alternately flolutions of sulphate of zinc and 
carbolic acid and the Bolutiou of peraulphato of iron as a 
wash, so as to remove the <lisagieeiihlB odor and prevent 
lieniorrhage. She coutiuued to attend as an out-door patient 
for several months, without much iucreaae in the size of the 
growth. 

In the true epithelioma excision or amputation ia the treat- 
ment in the early stage. 




MALIGNANT DISEASE OF THE AURICLE. 

The following case of malignant disease of the auricle is 
reported by Dr. Green* (with remarks), and is worthy of 
record on account of the success which followed the opera- 
tion by Dr. Tliaxter. 

"J. \I.,aged sixty, night-watt^:]iman, entered Dr. Tliaxter's 
wards at the Boston City Hospital oti April 21at, 1870. lie 
stated that some eight months before, without having ever 
had any previous trouble in the oars, an eruption appeared on 
the right auricle, from his description ap]mrently a moist 
eczema. From tliat the present condition has gradually 
developed itself without pain or symptoms of any kind what- 
icver. No trentmont had been adopted from the beginning. 
■ "Tbe lower half of the right auricle was found to be very 
much enlarged in all directions; the concha and upper part 
of the lobule were covered by a snperlicial nlceration, from 
wliich an otFensive sero-puruleiit Hiiid exuded, forming a dark 
erust. The lobule was occupied by several nodules about the 
size of hazelnuts, of a purple color and very hard ; between 

* Transactions of American Otological Society, p. 62. 
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these were several blce<ling fissures. The neigliboring 
gungliu were not affected. 

" On exaiiiiiiiitiou with the epeculuni and Trciltsch's mirror, 



I found tliat th 
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nieatns, 
but that the wliole inferior wall of tire passage was swdUcu 
and indurated as far am the edge of the osseous meatus. Tlie 
deeper parts of the {lassage were filleil hy a large mass of 
loose hairs, which were removed, and the luembrana tyra- 
puni was then seen to be opaque, somewhat swollen and con- 
gested along the manuhrinni. The hearing was considerably 
ditninished on that side, (he watch being heard only at the 
distance of two inches, and there were cunst^ut subjective 
noises. 

" Tiie appearance of tlie disease leaving no doubt as to its 
character, excision was performed by Dr. Thaxter under 
ether, the whole auricle being amputated close to the skull. 
The whole lower half of the cartilaginous meatus was then 
dissected out down to the edge of the osseous meatus, and 
found to be indurated. The remaining tissues appCiired to 
be bertlthy. The bleeding was profuse, but easily checked 
hy tying a few small vessels. Cold-water dressing waa 
applied, and the wound left to granulate. 

"The wound healed rapidly, and at the end of a fortnigh' 
was not more than one inch in cireninference. The process 
of healing then became slower, and the granulations at the 
meatus threatening to close that passage, a pledget of liu 
was kept in it all the time. The granulations were occasioU' 
all}' touched with solid nitrate of silver, and stimulatin, 
lotions ap[ilied. At the end of four weeks the whole wound 
was cicatrized, except just at the edge of the meatus, the. 
opening of which was now oidy about oue-eightb of au iucl 
in diameter. The hearing had improved, and the subjecliv 
noises were gone; the fwelliiig and congestion of the mem 
brana tympuni had disuppeareil, leaving that membrane dull 
and somewhat thickeneiJ, but otherwise normal. ^ 

"The patient now demanded his discharge, promisitJg t^ 
returu as an out-patient, but no more was seen of liiiu for 
four months, when, on meeting him, I learned that 
leaving the hospital he neglected all dressings, and th 
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EPITUELIAL CANCER OF TUE At'RICLE, 

hertled. The inoatiis I fouiul to be closeil hy a firm layer 

oatrit'ial tissue, atnl the heariiin^ [lower was lesa than when 

last examined. There were no signs of any return of the 

isease, and he expressed himeelf as perfectly satisfied with 

the result of the operation. 

"In looking up tlic literature of the subject I have been 
able to find but little. NeitJier the text-books on the ear nor 
on disease of the skin mention the auricle as a likely sejit of 
epithelial disease. In the Guzeflr ties Ilti/yif/titx, September 
!Oth, 1869, M. Denmrquay describes a cuse in a robust man, 
seventy years old, who entered the 3Ldxon Jliouftpnlc tk 
&tnle. lie had lost otio Ic^ from disease of ankle, and liad 
ad caries of one phalanx; also a heeniplegia on the right 
iide, from which he bad nearly recovered. At first a small 
wart appeared on the middle of the left helix, was scratched 
oft", but immediately returned; it was then cauterized with 
nitric acid, but gradually extended, and in seven months had 
formed a brown crust, with a hard, iiulurnted base. Below 
this crust was an ulcerated, .*lightly-painfut, bleeding surface, 
■wbich extended in spite of caustics. 

•'On entraiR-e, the tumor occupied the upper part of the 
auricle, was (5 cm. long by 1^ cm. wide, more dependent in 
the middle than at its extremities; the base was indurated 
and arlherent to the cartilage, its borders hard, defined and 
red; the surface irregular, and ulcerated. On close ques- 
tioning, he admitted shooting pains in the meatus, but none 
in the aliected part. The characteristics of the tumor left 
no doubt of its nature, and it was proposed to excise alt the 
afteeted parts with the scissors, but the patient refused to 
submit, ami left the hospital, 

" M. Demarquay remarks tiiat in such cases all authors are 
far from partial to the knife. M. Si-diliot considers the actual 
cautery sure of succestt, and in a jiatientof his, fifty-five years 
old, in whom the whole auricle had been destroyed by can- 
croid in loss tlian three months, and the disease bad invaded 
the auditory canal, the actual cautery applied to the ulcera- 
tioji and repeated many times produced a firm and persistent 
cicatrix, which be claims could have been obtained in no 
Other way. Velpeau, on the contrary, resorted to excision in 
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ih': '-;>«•': of a j*ati<;iit. sixty-aeveii years old, where the growth 
liu'l tixUuifl <;rily two months. The tumor (size of a filbert) 
w.-ii- i'iiin, i\':>^\ty, lilcc-rated ou the (surface, and movable with 
tin; hkin on thi; dc^.-pc'r parts; ocfasionally there were lan- 
i-.'niuihui \iuiun in it. When small it had been removed, but 
Ijiid ifi;nrn:<l. Ak tlifc neighboring ganglia were not aftected, 
••X'JHion wax <;oiiHider(,'d practicable. 

" MuM^nuMl fuiMors of the auricle ofler the pccnliarity of 
rapid developnKMit which often renders the ablation of the 
fiait indiHp(MiHable; in thi« they differ from cancroid of the 
lip, wlii«rh dcvelopH Hlowly. Vcipeau had already pointed 
oiil. iIiIh fact, and in the case reported hy h\m {G'tzetie dcit 
//I'l/iUtiiij; IK((|), it cinibled him to decide on the malignancy 
of tlin tumor, and ho diagnosticated a cancerous tumor con- 
liiining probably fi))ro-plastic tissue and the elements of 
«n('«p|ialoid canci'r. Dr. (Inmpbell states that many of the 
inliiibitantH of Nissal have tUTiiors of the auricle, especially 
llioMc iiiniftod with goitro. Two of them which he removed 
oi'iMipiod tho wholo aiiricle, invaded the meatus, and aticcted 
llio hoaring, and their tissue resoniblotl mammary sarcoma. 

" Urunner niirnitos in the Atrhlrfiir Ohirtifiiillciaule, vol. v., 
a nisi' of epitlu<li«)ma of the ear which he considers began 
prhuarily in that i>rgai>. For two years the patient, a healthy 
\>oman, »g«'d tit)y-two, suJlorod trom severe itching in the 
ri.«;hl oar, and was in the habit of tVoijuontly scratching it 
wilh a hair pin. .V sli>;ht otorrha\» then began, without pain 
or »<thiM' s\ niptom. .\ few wv>oks attor an exposure to cold 
who hud severo pain in ilio ear, whioh soon diminished, but 
o»»ntinued in slij^ln dogroo. Two u)>Miths at"terthis the right 
l';»x'i»l uiM'vo >uddoul\ bovMiuo paralv.-ed. Examination at 
thi'i t»n>o »il»o\\»'d llio rigijt luoaiiis to bo completely tilled by 
a sol\ »v»i.liN!' -"{s-v^x i!!;'s<. i\.u'''v r\">ioin^ ling granula- 
tUM»*; iho v'Tx'nb.vr.* w;*"* si;;":'.:. :!Vv5 v.o;v nuKvus than puru- 
b'»\; . ii-,< jrvsriv'v^ ;;vvl n/.v,\>:- .;;•■;; v.ss ;o> ot" o:'.r normal. A 
mxuvxvx>».x' o\.»>-'.':v.;v.x-'- >- ,- s:-.. •. -t.o ■,^:' ti.e irn^wth, bv 
rv\»!o>x,v;s rS,". •.'.. ,»; ,1 Ji r-v>t"-. s" .^\\i-; .;:: •,::'.doil>ted epi- 
<bv'>..;'. v\'.5v>'vV;m As '." » ^v-a: •■■\."vcvi the labyrinth 
""»'', !•»» »»5-»"-.r.u>:'. w.s ,•.•.■..■•'•.:,.'. ,;v ". t' o :rvat:».K-nt was 

■*»-to'«A. xv\. '.0 V.;- • ,:v..vi.-. v.v-cr.iv.ou took 



qruber's angioma of the auricle. 147 

place, and the auricle was partially separated. One year 
after the beginning of the otorrhoea she died. No autopsy 
was made. 

" The case which is reported is interesting, from the dis- 
ease having extended from the auricle into the cartilaginous 
meatus and yet having left the deeper parts intact, and from 
the result of the amputation, which shows that in such cases 
the complete closure of the meatus must be specially guarded 
against." 

Gruber* describes and figures a most formidable disease 
of the auricle under the term "Angioma," the edge of the 
helix being tilled with a mass resembling hard cancer, and 
in the centre is a bloody tumor with an opening resembling 
au othoetomata. The treatment consisted of the emplastrum 
diachylon, 5ij, with antimonii et potass, tart. grs. xviij, or 
the subcutaneous injection of the dilute liq. fern sesquichlo- 
rate ; also acupuncture. Where these remedies fail, he re- 
commends the removal of part or the whole of the auricle. 

* Lchrbiich der Ohrenheilkunde, p. 409. "Wien, 1870. 




CHAl'TEli X 



PRUSUDS — ACUTE AND CHROXIC ECZEMA^ — ^PmUXCOLOCS 
ABSCESS — OSSEOUS TUMORS — OTITIS KXTERXA. 



Pruritus of external auditory canal ia freqnently observed. 
Df. Griil>er.* in inviting attention to this affection, pays it is 
either overlooked or treated of too summarily' in treatises on 
diseases of the ear. Itching of the aaditory canal is ofti 
met with during the progress, or at the teniiination, of ii 
flanunatory action. The afteetion indicated resembles in all 
respects the pruritus cutaneous of Ilebra. Intense itching of 
the meatus constitutes the only objective symptom, the lining 
membrane of tlie passage exhibiting no tnice whatever of aoT 
chang«*d appearance. G ruber notices that in aged persons, 
suffering from this affection, the passage is often found ve«t 
dry, and without a vestige of cerumen. That this is no 
essential feature of the disease is seen iu other cases in wliioli 
the teoretion is found in exoess. This '* pruritus" i« oflen 
mot with in persons of middle age, and esp<!cJally in thijscin 
whonk there exists some dislnrbance of the circulation. Thus, 
those suffering from hemorrhoids or large varicose veins stem 
to be liable to it, and even children are not exempt. Tie 
itching of>on comes on perio<^lically, that is, in the cvcniiig. 
the patient having been completely free durin*' the dav. 
t>rtcn it is ab.<^ent for months, and returns again witli i» 
tressing severity. In Gruber's cases the afiection appears lo 
have been strictly local, no other part of the bodv partici- 
pating in the irritJttion. Sometimes, as the result of the cot- 
sunt scratching induced by this affectiob, an artificial ecxciBli 
or diffuse inflammation, is set up. 
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' DIAQSOSIS AKD TREATMENT OP PRDRtTUS. 



The causes of pruritus of the ear are uot well known. It 
is sometitnes accompanied by an ernption of papiike of nearly 
the same color as the adjoining cuticle. Wilde quotes from tlie 
British and Foreign Mcdico-Chinirgiml Rerieic^ vol. xvii. p. 414. 
Pruritiiaof the external meatus auditorius, from hyperojsthesia 
of the auricular branch of the pueuraogastric, is sometimes 
observed, and ig accompanied by congh and vomiting. Sen- 
sibility of tlie terminal portions of the cutaneous nerves may 
induce distressing itching, which will torment the patient for 
hours without change of Rtructure being induced by stimu- 
lants, changes of temperature, indigestion, etc. Mental ex- 
citement or depression seonis to have a decided influence 
upon the disease. Sometimes the affection disappears sud- 
denly, and subsequently returns as unexpectedly with un- 
abated violence ; this should alwuvs be I'emembered in our 
prognosis. 

DingnQsii.—T\x& character of the itching, which is torment- 
ing, annoying, and periodica!, without evidences of inflam- 
mation, or other change of structure of the skin, will usually 
guide to a correct diagnosis. The attacks come on suddenly, 
and continue for hours, and then as suddenly abate. The 
violence done during the attack, from the irresistible desire 
to scratch, increases the irritation. 

Treatment. — As a palliative treatment, a few drops of gly- 
cerine may bo used. Mere chronic and habitual sutierers 
ghould be taught to pencil the auditory passage with 
the substance just mentioned, or ointments, sucli as the 
citrine or oxide of zinc. And those whose night's rest is 
liable to be disturbed, should introduce lint imbued with 
auch substances, and leave it in during the night. The 
ceratum plund)i subacetatis, with equal parts of ungt. 
aquee rosarum, will be found of great service iu many 
cases. A more radical means of cure is penciling the 
meatus with a strong solution of nitrate of silver, gr. x 
to t5'j *^f water. This should be done in a good light, 
80 as to avoid the membraua tympaui, and must not be 
continued after signs of reaction. This must be again 
repeated should the itching reappear. In all cases great 
attcutiou must be given to the general health, and condition 
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of the digestive system. Acid prcxlucts from indig^enfion 
seem to prodiu-e tljis Htt'ectioii in tliof^e li!d)le to attjick*. 
The saiuo teiitk'iiey is seen in i'eiiialoH dt'itciidetit upon dis- 
turbance of tilt' nieiiatriiiil function. In those cases special 
attonticm iiiiist \>*j g'wou to the disturbed orij«nfl. 

Arsi'ntc, in tlie torni of Fovvit r's solution, will be found 
invahiiiblc in cases tlint liave <k-tiiMl all other treatinent. 
Loral a[)[>lir:itioiis of .solution of carbolic acid, acetic acid, bi- 
chloiidii of niLTcury, or sidplio-rarbolate of soda may bo used 
with advantage, over benring in mind that judicious con- 
eidcratiiHi of the cliarjU'tcr and tcmiicraniont of the patient 
niutit be exercised in selection of the rcnuMly. These lessons 
are learned only by experience, guided by principle, and, 
although tlieoretically empirical, form the basis of judicious 
practice. 



I 



I 



ACUTE AND CHRONIC ECZEMA. 

The acate form of this eruptioti commences with some 
disturbance of the general system, and shows itself locally 
upon the auricle liy the discliargc of a .^icrous fluid. When 
the vesicles are rnlilicd, tltev |ieel off, leaving a slightly red 
fitirface. The eriiptinn gradually extends over the face; 
there is itching and heat of slvin, and when cloths are ap- 
plied they become .stiti' with the secretion, nJiich dries very 
rapidly. A clinical case may assist the knowledge of ibis 
art'ection. 

Mrs, Eliza , :igcd thirty-tive, applied at the lio-jpital, 

April, 187b, with acute eczema. She was nnrf^ing her infant, 
and had been attacked four or five weeks before applying for 
treittntetit. Tlie ernption commcncetl hehind her ear, tlien 
extended over ear and ^ide tjf face, njiper lip, an«l foreliead. 
Even over her neck, there were numerous clusters of whole 
and broken vesicles, containing a serous, and some a purulent, 
matter. Tiierc were alsi> scales, which, on removal, let> a 
deep-red surface. Tiierc was itching and smarting of the Bur- 
face, the auricle and meatus red, swollen, and tender. The 
parts were ordered to be kejft moist witli mucilage of slippery 
elm and flaxseed, in each pint of which was dissolved bibora-te 
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of soi1ft5i. A milil niuxlyiie was givi'ii t<i itnliioe sleep, to be 
1'('II(»u-chI l)y ix saline laxutivo iti (ho nidriiiiitr- Bolieviiii; the 
eriijitioii to bo (lopeiuieiit iipoti (KInlity, «lie wiin ijdvkeit not 

■ to mirse hev bjibv, tuni was givL'ii an inCuHuni of Peruvian 
bark. This trcatiiifiit shc^ coiitiiiiu'il for two wfekt* with l>iit 
little beriotit, when it was changed for the :iii[ilioation of the 
beiiznated oxide of zijic ointment, and five drojia of Fowler's 
solution in the hitter iiiftiHiun. A nionth's treatment ciinsed 
the di^apitearanee of tlie eruption and a return lo lier ordi- 
nary condition of health. 

CHRONIC ECZEMA AURIUM. 

This is especial!}' si disease of females in middle life, 
afTeeting the ear, a« ii seiiiiela tn the cessation of the nien- 
strnal flux, and taking tlie i<hice of ttie Iieadaehcs so commou 
during this period. It lieeornes very anrHiyirig fron» the 
itching iind watery diseharge, soiling the collar ami neek 
with scales, and also lilling up the auditory canal, often 
causing groat pain, 

Dinffitosh. — In the aeute or simple variety we find clus- 
ters of minute vesieles witlnmt inueh redness, and in the 
chronic i'orni we have thaps and lissures pouring out an 
iibnndance of ichorous tiiii4l, an<l at a later pei'iod eopioua 
desfinaJiiations. Aeeording to Wilson (and this we can 
contirni fri>rn our own experience), small subcutaneous ab- 
eccsses form in the integument around the ears, and the 
neighboring lyrnphatie glands frerpiently eidurge; antl in one 
iristanec under the author's care there oceurred synijMithetic 
irritation of the brain. 

Prognosis. — If the ciise be seen early, and the constitution 
18 good and strong, the progtiosisis favorahlc; btit if tlie case 
is of several years' duration, tiie results are not always as 
sat}9fuct<*ry as wo could desire ; still, nnich can be done to im- 
prove and modify, so as to niuke tlie patient's condition more 
cornfortaljte. 

■ Treatiiiriit. — In the case before referred to, of several years' 
duration, in whieii, during the tre;ituienr, the brain was very 
nuieh disturbed, after trying a great variety of remedies, the 
patient finally was relieved by the use of the following soiu- 
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tinn, and ointment of the acetate of lead and mercurial?, 
continued with care for several months : 

K. — Bichliiride of Mercury, jij ; 
Ar.<i"ni:o«9 Acid, gss ; 
Uydrocljlurif Add, fjij ; 
"SYnttT, f^viii. 

Boil the Arseiiious Acid and Hydrodiloric Aoid in water, iind ndd the Bi- 
chturidc of Mercury.* 

The dose, from 3 lo 10 drops, in water, 3 Umeft a dny. 

The following ciise from Wilde is so characteristic <if many 
we see at our public hospitals und clinics, tmd being related 
in his inimitable style, wc cannot do better than give it at this 
time : 

"M. CJ.j a female, aged sixty, has been deaf, 'off and on/ 
for several years pas^t, accompanied by noise and wander- 
ing pains in lier head, with extreme Itchiness in the auditory 
passages. The skin covering the anricle, and the scalp ad- 
jacent thereto, ia of a fiery red color, sfieckled with patches 
of yellow, formed by the exudation which has collected in 
thin, branny scalos all over it. The parts are hot, and iu 
some places sti:-ky, from a thin ichorous matter which exudes 
from the surface. The auricle has lost its natural shape, its 
folds and sinuosities being partially obliterated, and it has 
become hard, thickened, and lumpy. The external auditory 
aperture, owing to the disease extending into it, has beeu 
lessened to a third of its natural size, and ia lilled with branny 
scurf. Upon removing the latter impediment, we can obtain 
hut a very partial view of the membrana tympani, which 
appears to be thickened and opaque. Hearing distance, 
touching. Tlie state of the parts is nearly the same on both 
sides. 

"Cases of this description, and like this, of long standing, 
are very hard to manage, because there generally coexists 
some constitutional taint; — so that while we employ local 
measures, we must not neglect constitutional nteans, and 
strict attention to diet shouUi be enforced."! 



* Pharirmcopmiu of the HoiL]iitn] for Skin Diseases, 
retto, April, 1857, p. S30. 
f Wilde, op. cit , p. 171. 
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The ointment before referred to was aa follovva: 

R. — AfPtiit« of JjCiid, gps ; 
Oxulr ijf Zinc, 51 ; 
Mild Chloride of Mercury, 393; 
Nilnito of Mercury Ointiuont, ji; 
Lanl < wiishcj), ^^«6; 
Pure Palm Oil, 3«s. Mix. 

With maity cases tliis severe treatment is not absolutely 
necessary, and the mild mucilagtuona tipplieiitions — the ear 
being covered by oit-silk— liave been attended vvith success. 
In another class of cases we resorted, with good results, to 
tlie ointment of nitrate of ineicury, of double the ordinary 
strength, wbich was kindly prepared by Mr. Bullock, of the 
firm of Bullock & Crenshaw, of tliis city. 

Hebra, quoted by G ruber, rcconiniends the following oint- 
ment; 

a.— 01. Oliv. Oplim. una. 15; 
Litlinrgyri unc. '6 et dr. 6; 
Cui]. 1. a in ung. mdIL; dein udde 
01. Luviiiid. drai.-hm 2. M. 
Ft. Ung. 

The following powder* is recommended by Ausspitz, who 
advises us to do as little aa possible in the acute form. In this 
we difler from him, for, although wc may not obtain a sudden 
cure, still the treatment is of gieat relief to the patient; 
IJ. — Flor. ZiiK'i, 3ijr , 

I'ulv. AliJiii. 
Ainyii Pul^-. uu 5J. M. 
Ft. Pnlv. 
The powdf-r is ta be dusted over llie ulTecled piirts with a ciiiiu>l's-hiiir lru.*h. 



FURUNCUL0U8 ABSCESS OF THE AUDITORY CANAL, 

This is not a frequent aflection, but varies with the several 
seasons, being more prevalent during mild, and couscquently 
damp, winters. 

Roosa, in a report of five hundred cases of aural disease, 
gives only eight of furunculous intlaniniation of the external 
auditory canal. In a still more recent report, of four hundred 
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and niiioty-t'Dur i-iisos of diseases of the ear, there were four- 
teen cases of fiiriiin'iilar or circumscribed indamnuition of 
the exti'nial auditory canal.* 

Schwartze found thirteen in five hundred and iiftj'-four 
cases of disease of the car.f rjigenstecher,J seven in two 
hun(h-ed and twenty cases; and (iruher§ counted thirty- two 
out of seven iiundred and seventy-live, observed in liis clinic 
for diseases of the ear. These statistics from eminent authori- 
ties will furnish some aid in forming an estimate of the fre- 
quency of this painful att'ection. 

Out of six hundred cases treated by the author, there 
were thirty-nine of furunculous abscesses. These varied 
markedly with the intiuence of our ever-changing temper- 
ature of clinuite, and in i)osition in the course of the audi- 
tory canal. 

By reference to the anatomy of the external ear, it will be 
readily noticed that the tissues in which this abscess occurs 
are tense and unyielding. 

It is impossible at all times to distinguish precisely how 
deeply the inlhnnmatory action hiis extended. The starting- 
point is usually one of the hair-follicles in the external 
jHirtion of the auditory canal, or in one of the sebaceous 
glands; hence the various positions which they occupy in 
the canal. 

J'Jtinloi/i/. — The etiology of furunculous abscess is not well 
established. 

Prof, lioosa states that in seven of the eight cases reported, 
tlie abscess occurred in persons who were not in good geuend 
health. 

According to Von Troltsch.|| furujicles of the auditory 
canal appear at any titne in life, and in the most different 
constitutions. They often occur as complications of otorrhoea. 



* New York Med. .Imir., No. 5, Aiii; 18i!'.i. 

f I)i-iit>tli Kliiiik, iSiiT. II. 1'. 72. 

J Prakti>flii' Hoilriifjf zur Ulin-nhfilkiimlo, vou H. Schwartze. Wurtzburg, 
1804. 

J >Ioimt.''Ml»rift fiir (HirciilH'ilkundi\ HiTlin, No. 9, St>pt., p. 128. 

II Von Tioltsoh on the Eat. Trim>lnt»-d liy L>. B. Si. John Koosa, N. Y. 69, 
1>. <J7. 
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when the oar is VL-ry frLHiueiidy s^riiiired, and also when tiiG 
ati'ectioii is left etiltrvly to itself, llageii* states tlmt lie has 
ol>servetl them in imtieiits tV<ini four to sixty-two years of age, 
aiitl that oOiLTS Lave ubserveil tijeiii in iiursiiit;^ eiiildreii. 

B Rauf "thinks that tlii? is not a frequent aifeetion in 
children, and ajipearij like auial eutarrli, about the lime of 
teething." 

^B Sex seems to have but little influence, although the weight 
of authority believes this absi-esis oeuurs more fiequently 
among females than uuiles, Tliere seems to be no doubt of 

B'eoine predisposition to this affeetiou among females who 
sutler f rem I meiislrual disturbaiiees, and at the meaopausis, 
as well as in phthisical eases. 

"VVilde:{: states that " these abscesses occur oftener iu fe- 
males than in males, and I am induced to think they a|ipeat' 
oftenesl iu persons in the higher ulasacs than in the lower, 
and also that they seem to be irulueetl by some peculiar state 
of the eonstitution, and very often a[>pear either us a sequela 
to or a concomitant of fururicles on utlier parts of the body ; 
parlienlarly altout ihe neck." 

There can he ui) doubt (hat irritants, injuries, cold, foreign 
bodies, collections of wa.v, constantly iiieking of the ears with 
pins, needles, tuothpiiks, etc. are freijUetilly the exeitiug 
causes of these abseesses. 

• Von Triiltsch, Schwartzc, and Von llagen have olwerved 
these abscesses fretpiently alter the use of alum washes for 
the ear for (leejter complications, as catarrh of the mcmbrana 
tyiu]>a(d, etc. l>r. Itoosa is inclined to doubt the peculiar 
intiiu-nco attributed to alum solution. The author Inis ob- 
served tiie tendency of astringents to produce them when 
oseii in too strong solution. 

ifi/nij)t<iins. — The sympti>ms of this aifection vary according 

to the position it assumes. As a furuneiilous abscess, having 

Ita seat either in a Imir-foUicle or cerutninous gland, it has 

H hi its centre ueireumseribed " core," which must be discharged, 

* Priik(i»chc Boitriige zur Olirenheitkiinde, von Dr. K. Hugen, No. III. 
Leipzii;, 1807. 
t W. Kiiu, L<>hrbiich <Ji>r Ohreiilipilkiindp. Berlin, 185C. 
J WilUi-, Di-Ases of thu Eiir. Phil., 1853, p. 1U2. 
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before hcnliiigwill be accomplished. Tlic pain will be more 
or less inodiJiud by the tissues iiivolvcil, so that the extent 
of inflatiiniation will not serve as an index of pain. Coses 
occur ill whieli the pain ia most excruciating ; in others it is 
scarcely noticeable until the abscess is formed. This dif- 
ference is fully accounted for by the peculiar formation of the 
liiteral section of the meatus, it being composed partly of 
cartilaginoua walls, and n part consists only of membranous 
tissue, having an osseous margin, while it is also contiguons 
to soft parts. Furthermore, on the upper wall, a gusset- 
shaped piece of integument extends to the osseous wall of 
the canal, and has just as dense connective tissue as any other 
part, as well as glands and hairs. 

If, now, furuncles should occur \n a position where inflamed 
swollen connective tissue cannot extend itself, and quickly 
reaches a firm, unyielding basis, viz., the bone, the symp- 
toms depending uiion tension of the connective tissue will 
be much severer. If we reverse the case, such follicular 
abscesses wilt bo little noticed if situated at the entrance of 
the auditory canal, or in BimiJar favorable localities. The 
pain ill the beginning is often intense, and, in some instances, 
increases at night. In milder cases it is, however, scarcely 
more than a burning, itching, sticking pain, accompanied 
with fever, loss of appetite, loss of sleep, etc., showing how 
fully the whole system is attected. Often the acts of chewing 
or speaking give intense pain. In other cases severe puius 
radiate from the troublesome centre to adjacent parts, and 
make the slightest movement of the ear impossible ou 
account of the intense pain. Patients thus affected often 
persist in describing their pains as neuralgic, and are often 
encouraged in this by their pljysicians, to such an extent that 
it ia difficult to persuade them to allow the ear to be ex- 
amined. So sensitive does the auditor}' canal become, that 
they are fearful least the light from the mirror should cause 
additional pain. The slightest touch with a probe, on the 
point of the abscess, is exceedingly painful, and this ma- 
nOBUvre will often aid in diagnosis. They may be seated 
anywhere around the external meatus, but occur more fre- 
quently in the anterior iand posterior wall thap in the roof 
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or floor. They var}' in size, with a broad base, and their 
color is bat little altered from that of the skin, sometimes 
beitij? slightly reddened, esjiecially immediately o%'er the 
Bwelling. This swelling is not always well defined, and the 
partial closing of the canal renders it diffieult to demonstrate 
the actniil position of the ahaci-ss: and when it is aitnated in 
the external portion of the canal, the cellular tissue of the 
external ear becomes at times involved, and the meatus 
J)ecome3 entirely closed. 

I Withont doubt, there is more or less congestion of the 
mcmhrana tyrapani in most cases, as is sliown by the sense 
of buzzing and tinnitus. 

The hearing in these cases is seldom much impaired, 
unless, perchance, the abscess be situated near the drum of 
the ear, or where the swelling materially diminishes the 
calii)re of the external auditory esinal. 

Course and Termmttion. — Resolution may sometimes take 
place without discharge of pus, says Von Triiltsch, Gener- 
ally, if left undisturbed, the formation of the abacess ]>ro- 
gresses tediously and painfully, lasting from two to eiglit 
days. The symptoms of pain increase in direct ratio to the 
duration, until, at last, an abscess is formed. A peculiar 
exudation at first covers the surface of the abscess, then the 
tissues give way, and only a few drops of pus ivith a little 
blood is discharged. The tormenting pain ceases, and the 
patient feels a strange sense of relief. Finally, the "core"' 
is discharged, and the upening heals unless another one 
fornjs, following rapidly in the steps of its painful prede- 
cessor; and frequently the second abscess is forming whilst 
the first is discharging. 

Diagnosis is not difficult if the symptoms already men- 
tioned exist, and yet mistakes occur. In cases of comidaint 
of pain in region of the car, it is always best to examine the 
whole canal with direct or reflected light, and explore its 
whole length by gentle touches of a silver probe. Usually 
some point of excessive tenderness will be found, thus locating 
tlie sent of the abscess. 

To illustrate tlie errors that may arise in cases of this kind, 
a case from the practice of an acquaintance will serve : 
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Jntio 20, 186f>, Miss B., «ijeil nineteen, applied for advice, 
atnl giivc tlie fidlon-int; ac(?ount : Two days api, feeling a 
tinirling and itching about the ear, ehe used n pin to scratch 
the ear. In doitig so she Inst her hnhl of tlie pin, and she 
thousrht it had fallen into the ear; bnt as it gave her no 
annoyance it vvaa forgotten. Three or four hours elapsed, 
and her attention was again arrested by a burning and tin- 
gling sensation in her car, which soon beennic painful, lie- 
Tnenil)enng the pin, her parents were consiiltcil, and by a light 
from ;i lamp it was concluded that the pin conhl be seen, 
and various attempts were made to dislodge it by the aid of 
needles, scoojis, etc. TIte pain heeamc intolerable, and, full 
of ahum and anxiety, a physician was aummoned, who coti- 
finneil the diagnosis of [>alient ami parent.s, stating that the 
pin ha<l turned, and the head only was visible; also that an 
operation would be reqijiro<l for its removal. After several 
hours of suffering, she was induced to consult the jdiysiciau 
who gave nie the particidars of the ease. A circumscribed 
abscess was found on the floor of the meatus, just ut the 
curve of the canal. The troutnient was rapid and elfcclive: 
puncturing the abscess and aiiplicatiori of warm water gave 
immediate relief. 

Prognosis, with reference to each individual nbsccBs, is 
favorable; bad results seldom follow them, although i>erio9- 
teal inthiiumation has been occasionally induced by the in- 
flammatory action attendant on their development. They 
eomelimes induce, as a conserpience of their successions, 
thickening of the tissues of tlie canal and limit its calibre. 
The saddest feature of these cases is tlie tendency to recur- 
rence. Sooner or later they come in succession, each one 
bringing its train of tormenting painful .symptoms. 

"Von Triiltsch reports a case where the patient, for twelve 
years, with intervals of ten weeks, and at the highest of two 
months, sullered from such furuncles, now in one ear and then 
in tlie other, and with which there was great febrile disturb- 
ance, so that at each attack he was obliged to remain in bed." 
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Tic'tdnent. — The priticiplos of ireatnieiit can be siimmod 
up ill ft few wonls. Incist- promptly, favor 6np]>unition aiul 
diiJC'hnr<;e of core, and prevent i-eeiirreiice by all the meuiid 
avivilublo. Heat hikI moistiii-e favor siippuratinii, niid may 
be applied iti various forms. Tlie author has fninul tho liy- 
podormie use of morjiliia and the hydrate of chloral exeeed- 
lii|{ly valaablc as palliatives, especially the latter, which is 
given in from five- to tifteen-grain doses until the pain is 
relieved. 

So iniportiint is early incision that patients who have suf- 
fered from the tedious course of the abscess, ami !*ul)sei|nently 
on recurrence of tlie disease been relieved by early incision, 
will give up the prejudice against the "horrid knife," and 
even request its use. So soon as the incision has been made, 
tl)e ear hhould be filled with warm water, and tlie part kept 
constantly in a warm bath for at least half an hour, or 
better still," steam " projectdl into it by means of the atomizer. 
If the core can be distingui^shcd, genllo pressure with Daviel's 
Bcoop, or Gross's instrument for removing foreign liodics, will 
facilitate its escape, or Ilagen's Idiint bistoury, with spoon for 
evacuating the abscess. (See Fig. 58.) 

Fig. 58. 




Make your incision at once, without any further ceremony, 
^for t)ften the fear of tlio knife is greater than tlie fear of the 
pain. The knife should be as sharp as a '* cataract" knife; 
I for, if surgeons were more careful about keeping the edges 
[of their instruments keen, there would be less pain, and, 
Iconsequently, less fear. Do not wait until Nature has done 
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llio nork, until fnis lias formeJ, but cut exactly upon 
ivtiiiiful spot; ac'ck only to relieve, and )'Our patient will 
tliiuik you. When it is over, immediately favor the dis- 
(■liart;c nt' blood by tlie continued injection of warm water. 
Ili'n? Cliirke'H douche is invaluable, and sufficient injection 
i>l' warm atioilyim tliiida should be used to keep the canal 
L'lour of pus, blood, cerumen, and epithelium, as they accu- fl 
uiuliite. 

What rtliall we do to prevent recurrence of these abscesses? 
To fhi« (jueation there are many answers. Nitrate of silver, fl 
pn»]vjiniti<viis of tnercnrv, ayiinging. oils of fruits, nuts, 
and animals, and even petroleum, have all had their stanch 
4ldvov4Ues, and yot recurrent abscesses are as frequent as 
over. 

We shoulil not^ on this account, abandon a case because 
spooitics have failed, but rather seek to modify our treatment 
to each ease. 

Should the patient refuse to have the knife used, anodynes 
must be jt'sorled to. In prophylactic treatment the author 
hn« found the be«t results follow the use of iwlide of iron, 
I'ither in syrup or HIauchard's pills, or pill iodiform et ferri, 
o^ipooiully in strumous cases. This must be persevered in for 
severHl woek». The following are a fe«r of the cases treated, 
and will serv« to illustrate the abore: 

Cask K .4ikAVv<je «y* fA< extrnttl wttmtHS, — Miss M. C, aged 
thirty. September VMt^ opened it, and applied heat aad 
\>'«n\i Witter I«i a doIicAte lady ; has not had an attack for 
&Mar YtNAnx «t which time she had them in both ears ; was 
unU«r my care at that tine. Interaal treatment, syr. ferri 
U>(lidi, la tw««ty4(«p do w a , tlu'ee time* a day. 

Mwa Hm m^A t««ttty>4«o, • coiHiB of Miss C, had one 
at the MMM time, foar r««r» ag«>, and the aaate treatmeal 
>rr«« MKceeaAtl^' apfiied. 

Cass IL^>A. f^ di^ after. Mm. Q.^i|^ fMtT-fire, called,] 
aaid wa* lafiwl ug ft«M Ae «*«m aftctioa. It ka«l opened, I 
iiiM- Ikree di^* « « lhwn |g» eke katw^ Wm tiM bearing in her 
Ml ««r V •» ey wrti en peribnMd W • «t^SM« of ihia city 
Ml r ww rii i ^ « ixfeMMr «be« m «4ild. latradaead tlie epooi 
«iMi ttf « t«W ikMd rMMiwWaAaiit ydf * laai^oaalU of pa«: 
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and ilirectL'd a wnnn-watcr dreasins, nnd the same internal 
treatrneiit as the prcviniis cnsiia. Tliis abscess wus situated 
jabont the centre o\' the catiiit. 

V Case III. — September 29lli. Mrs. L., aged fortj'-five, Ima 
Deeti piift'erins; f<H' some <lay« with an abscess in front nf tlie 
tragus, but pointing iiiuiirils. In spite of nareoties, lias given 
}ier nuist intense pain. She has a teeling or «enHc of >itutling, 
buzzing, and tltndibiiig in tlie ear, accompanied with fever. 
Tiie intlaninintinn sprencl over the whule malar region. Sfie 
lias pniiltii-ed it witli flaxseed-meal and bread-atnl-niilk, bnt it 
'\vill imt discharge. Her hnsband, therefore, brought her Ibr 
a<lvice. I at onee opened it liy a free inci.'^ion with a tenotomj'- 
Iviiife, and Ji full teasponnl'nl of laudable pus was disefiarged. 
Directed the free usu of warm water; also a solutiun of 
filunitii aeetas et opii to tlie [nirt. As lier health was sotne- 
>vliat broken «lovvn, I gave her the syr. Jerri iodidi, twenty 
drops every three Imnrs, with notiriebing diet. 

The above rases yit'lde<l kindly to treatment, and serve as 
illu.strations as regards posilion of such abscesses in the ex- 
lertinl auditory canal. 

Osseoti.i tamor.'i in the auditory eanal are not frequent, and 
these cases wilt illustrate tlie subject. Toynbee'a treatment 
consisted in alterative doses of Idiie mass; (he surface washed 
Vi'itii a s<dittion of nitrate of silver (5j to |j) every fourth or 
fifth (hiy, and afterwards every seventh day; in another case, 
tincture nf iodine was applied to the surface of the tumor, 
bfliind the ear, and fnnr grains of iodide of potassium were 
^iven three times daily for between two and thi*ee niontlm. 
Tliis latter treaimont was fonml snccesstiil in the following 
c^^e of tunior.% of the auditory canal and deafness: 

K. S., Esq., aged tilty-live, born in England, residence, 
Waliuit Street, Philadelpliia, consulted me on March 5th, 
I87l. His general health was good, but has been deaf in his 
•eft ear fur a long lime, and conld not hear hi."} watch, even 
"W-hen pressed close to that ear. He has also become sudtlcniy 
deaf'ui the right ear, nn<l can only hear a watch when close 
to the mastoid process, not distinguishing a loud-ticking watch 
w>ien pressed on tlie auricle. He states he had gout several 
years ago, and, when a boy, an eruption outside and inside of 
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Fig. 58. 



the ear, with more or less discharge. lie had been under the 
care of a geiitleiuaji of some distinction in Loudon, who 
advieeil him to have iiothiiig done with the left ear, as no 
improvement would be likely to ensue. This was ten ori 
twelve years ago, and at present he lias in his neck a cica-j 
trix of Hu old abscess. His (laughter was under the writer'sj 
care for deafness, and was relieved, two years since; and Lej 
lias had two other children, both of whom died of tubercn-j 
losis of the lungs. 

On examination of the right ear, found the lining mem- 
brane congested, and near the memliranc tytnpani, a gouty ' 
deposit the size of a large pea, projecting half way across the 

meatus. (See Fig. 58.) The mem- 
brnna tympani had n sodden and 
wliite appearance, and numerous 
scales of dark -colored epitheliuui 
were removed by washing out the 
car. The whole space was contracted 
and dull from au old discliarge. Tlie 
Eustachian tube of that side was not 
opened by the Valsalvian method, so 
the Eustachian catheter was intro- 
duced and the tube well opened; but 
no decided improvement of the hear- 
ing followed. Applied tincture of 
iodine to the bony tumor, and ten- 
grain doses of iodide of potassium 
internally three limes a day. 
March 10th. Exhibited the case to Dr. Knight and Prof. 
Meigs. TIte latter suggested that the same condition be had 
no doubt would bo found in the interior of the ear, fixing 
the stupes by osseous connections. After sevcrul days' careful 
washing with u slight astringent and carbolic acid, the writer 
employed Siegel's aural speculum, and exhausted the air h 
carefully until he felt the motion, but the only improvement ^ 
was hearing the watch by the auricle. Having so little 
success with the left ear, ho resorted to the other, and found 
a collection of hardened dark cerumen; this was softened 
for three nights with a warm alkaline solution. On the' 
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Fig. 69. 



13th the ear waa carefully washed, and the dark-bro^vu 
mass removed, much to the patient's snrpriso, Ou examina- 
tion of the mombraiia tympaiii, it wus a dvill whjto (tin 
malleus seen, nor bright spot), membrane very concave, and 
three osseous (see Fig. 59) tnmors 
were found near it. No improve- 
ment was made after having air 
passed into the middle ear, except 
that for seven days he was able to 
hear the watch when pressed close, 
hut he observed it was faint. He 
couhl also hear the liunian voice 
much better, and in the case of a 
watch, it has been years since he has 
hcr.rd one in that ear. 

March 24th. Applied to tumor of 
left ear a solution of nitrate of silver, 
seventy grains to tlie ounce of pure 
French glycerine, limiting it so as to 
remove the epithelium. Oiiencd the 
Eustachian tube by the catheter, desiring him to practice the 
Valsalvian operation ou entering a warm room and not to 
return for four days. 

March 28th. My patient came this day, says simply he is 
so much better that he is satisfied with his hearing, that it is 
quite restored. On testing it by my watch, he heard it one 
foot off, and the voice several feet ; his right ear is also much 

I^etter, and he can hear tlie watch and the voice several feet. 
May, 1871. The improvement is permanent. 

This is an inflammation of the external auditory canal, 
affecting only the cutis and cutis vera, but it may extend to 
the outer surface of the membrana tympani, etc. 

It is generally an acute affection, but should it become 
chronic, it may involve the periosteum; if this in the ease, 
we have then a general otitis, and pus may be found in the 
middle ear, aud then we class it as otitis interna. The 
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aiiJitory canal, no matter how near the niembrana tympani, 
is not liiit'd by a imicniis membrane; we tlierer«:)re consider 
btttli Tn^iibee and rolitzcr as not teacbing souml doctrine 
by sptiakiiig of a catarrhal itiflaniniationof the auditory canal. 
The term cdkirrh, according to a proper nomenclature, ]>er- 
taiiia only to ati'ectiona of the nmcons menibianc ; hence ita 
use for inflamniationB of the external auditory canal is not 
proper, and aural catarrh Bhould only be used for the middle 
ear. 

Causes.— In our -opinion it occurs chiefly iu scrofulous and 
tubercuk>ii3 children, and frequently altL-rnates with an af- 
fection of the eye; wo also fully agree with liuH that it 
always accompanies the dentition of certain children, cutting 
the hair, and aitplying cold water to the head, wiilr certain 
forms of the exanthemata, as measles, chicken-pox; while 
smallpox aitd scarlet fever almost always produce otitis 
media, or interna, with perforution. 

S//iup(i)i)is, — In almost every instance it is ushered iu with 
jvaia iti the ear, witli or witliont itching, wliich the jiatient 
desires to relieve witli the head of a pin or ear-scoop; or the 
linger is thrust into tlic car, but, owing to the pain, is unable 
to scratch it with any contfort. This pain increases towards 
night, when it is so severe as to prevent the patient from 
slccfiing, and the head is pushed into the pillow, in an attempt 
to avoid the slightest nnttion, as it increases the deep-seated J 
pain. In very young children the only way of knowing that H 
it is not colic, or some other disease, is by nuiking press- 
ure under the lobt;. In other cases but little pain is expe- ^ 
rienced, and the only indication of the intlammation being H 
there is found in the discharge on the cap or pillow in the 
morning. This is at tirst white in color, and very thin, 
almost like water; after a time it becomes thicker, stringy 
like mucus, and in some rare cases it is yellow; this latter 
is only seen when the inflammution has been of a higli grade. 

If, in the beginning of the attack, we examine the ear by 
tlie speculum, we will tiud the epidermis, with the sar face ot 
the membraim tympani, very nvuch injected and swollen. 
Should this be at(ent[ited later, the whole autiitory caiml ivilt 
be fuuud tilled with white, muist^ descpnimating cells; tliese 
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must be removed with great care, as we frequently find the 
menilirtina tympairi so soft as to be easily iiijnreil. There- 
fore ttiese scales should be washed out by means of Clarke's 
modiiicatlon of Tlmdichum's douche, a continuous gentle 
stream, tlie wator being very warm, a^* rude syringing is also 
very painful to the patient. In the subaoqiiont examinationa 
it will be found that the carnil is so swollen that great care 
is necessary iti introducing the aural speculum each day, so 
as to see the progress of the disease. The amount of the 
impairment of hearing depends upon the closure of the canal, 
and also upon the amount of the membrana tytupani involved. 

Prof/nosi.i. — This wifl depend npou the constitution of the 
child, and also upon the cause producing the disease; but as 
a general rule the result is favorable. 

Dratiiirnt. — In the acute form, active purgations, free leech- 
ing, with warm spra^' of solutions of opiunt, hops, or poppy- 
hcatl. If a child, a warm poultice of ground flaxseed and 
elnt bark over the whole side of the face, and a dossil of 
cotton or lint, saturated with an auodyue lotion, in the ear, 
will give great relief. lu the second stage, when there is a 
free discharge and little or no pain, then we may resort to a 
solution of the biborate of soda, hyposulphite, or bisulphite, 
with water and glycerine; with counter-irritation, hy an oint- 
ment of iodine and iodide of potassium, with lead or mer- 
cury, to remove the deposits in the ear. Nothing cold should 
be applied, but every application should be warm, or about 
the temperature of the skin. 

Long-continued poulticing we consider injurious, but in 
the ver}- early stage one good poultice quickly produces exu- 
dation and free diecharge, also a cessation of tension and 
pain in this form of otitis externa. I fully agree with Von 
Triiltsch that poultices should not bo applied in deep-seated 
inflammatory atfections of the ear in which there is disturb- 
ance of tlie brain, as they assist in producing profuse and 
wearying discharges. We now come to the third stage of 
these atfeetions, and we call these cases subacute, and they 
are generally found among the poor out-door cases which 
attend our clinics; tliese cases require a solution of sulphate 
of copper or nitrate of silver applied by the surgeon's hand 
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to the granular surface, and a wash of sulphate of zinc or 
hydrated chloride of aluminium, two gr. to Si of water, which 
the patient can use at home, filling up the ear with it, warm, 
and using a plug of cotton, and allowing it to remain from 
ten to fifteen minutes, repeated twice a day until the dis- 
charge ceases. Great care must be exercised in cold weather 
tor fear of an acute attack supervening on the old one 
by taking cold, which frequently involves the periosteum, 
or mastoid cells, or, passing to the cerebellum, causes the 
death of the patient. In very cold weather the ear should 
be protected by a cap or pledget of cotton, and I am of thfe 
firni opinion that the hair is the natural protector of the ear^ 
and it never should be wet and then allowed to hang in dam{> 
folds around it; nor should it be cut very close during coldL 
weather. In warm weather no protection is required for tho 
ears, but the use of an abundance of fresh water to wash the 
ears, neck, and front of the chest, followed by wiping the 
parts perfectly dry. 
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OTITIS MEDIA S'l'IlULEXTIA, ACUTE, SlIiAClTK, CHRONIC, AND 
HYPERTROPinC (SUPPUHATION IN THE MID1>LE EAR). 



This aftoftioii is usually imluced by cold air or water, 
iutroduceil tlinuitfli the Eustachian tube, or by a perl'oration 
in tlie niembraiia tympaiii, and in some instances caused by 
the feet beini; exposed to the cold. In several cases we have 
ktjown it to occur by a wave striking the ear in sea-bathing, 
or a sud<len plunge or dive in very cold water. It is also a 
aequehi in varions ronna of fever, hooping-cough, measles, 
arjd during the irritation of dentition. 

S^/mptoms. — Pain in the ear, intermittent in character, cora- 
inencing at night, and diHappeariiig in the rnoining; after a 
time the pain is constant and very niucti increased in inten- 
sity as it reaches the vicinity of the middle ear, involving the 
niomhrana tynipnni and o.ssenna atrnctnree. It also extends 
to the head and neck, attended by fever and a furred tongue. 
As aooii as pns is formed there is more or less of a creep, and 
in some instances a decided chill. It is always acconipatiied 
by deafness, noises, throbbing, with fulhiess, and soon 
after is followed by a discharge; first u faint moisture, 
then a creani-likc fluid, and at last an abundant purulent 
excretion. In young children unable to express their feel- 
ings, the only indication is a decided and jiersistent scream- 
ing for hours, which is often confounded with the symptoms 
<»r colic, and our diagnosis should be determined by exclusion. 
Pressure over the antitragus will often confirm the result by 
the pain whicli tlie child suft'ers; but our only sure guide 
Avill be a slight discharge on the pillow in the morning. 
This discharge has a peculiar odor, resembling decayed 
cliecse. In an account of an interesting case reported by 
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Prof. IL Kiinpp,* the yiirulent iihnummjitioii was cansed hy 
tlio tisc oi' euhl laikr, by menus of Webor's Hiu*al dotieho, coti- 
tirnictl 911 cases reporteil by Koosa and Moos. It is explained 
tbus: the oold water is more a[it to caiism itivoliintaryswullow- 
itig than warm, by openintj the Eiistacliian tubea, licsides 
the peculiar nature of its origin, tlie above case of otitis 
media puniktitia was very reniiirkable for a Bymj^tom not 
much noticed in sucli cases: viz., tfonhlc hearing with both ears. 

Tiultschatid I'cditzer mention itn oct-urreuce; Moos records 
several cases in hia "Klinik der Ohrenkrankheiten'* (for 
notice of whicii sec Nervous Deafness). In the ease of Prof. 
Knap]>, the meatus was swollen and red, the niembrana tym- 
psiui injected, Bott, and projecting into tlie meatus, and after a 
time beconiinir a greenish-yellow color, witli perforation. 

Prof/nosis. — Generally favorable unless in ease wiiere the 
blood becomes altered by scarlet, typhoid, or typhus fevers, 
or in scrofulous or tubercular cases. lu the first class, 
or in healthy individuals (if tfie case is promptly treated), 
resolution takes place, and after several weeks the discharge 
ceases, the menibrana tympnni heals, and the hearing is 
restored; but if, on the contrary, the case is neglected, or 
the constitution is impaired or altered, it passes into chronic 
otitis media with enlarged perforation. "We shall illustrate 
the treatment hy a clinical case. 

Case I. — Mrs. Margaret B., aged forty years, a strong, 
healthy lady, had been e.xposed Avhen the thermometer was 
13° Fahr., her head being protected with tlie slight covering 
of tiie present fashion. She was out-ot-doors most of tiie day 
of December 13lli, in the eveuiiig complained of pain and 
lieavincsa in her head, with a deciiled chill. On the 14th, 
she hud a dischai'ijc of serum from the nostrils, with slight 
relief to the head. On the loth, the discharge from the 
nostrils was mucus mixed with blood, vvhicli coutiiiued also 
on tlie IGth, and then suddenly ceased, when the face and 
gums began to ache. Application of hot water, with warm 
flaxseed poultices, relieved the pain in the head. On the 
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17th, she aiiffureil t'rnni great pain in the ears, and which was 
ulhivfd by steaming- the car with hot water. On the 18th, 
the ear ami throat begun to tli.scliargc, and the pain returned 
at night witli renewed violence. On the 20th, tlie left mera- 
braua tympani was perforated. Upon that side I could see 
t]ie point wiiere the peiiunitinii was ahont to take place, and 
at T113' visit ou the following day I saw the pom^ of perforation 
with tlie hubhle of air under it, 

Tirafniettl. — -A blister in front of the ear, calomel and 
morphia at night, and a waah of glycerine and water, eipial 
parts, with ten grains of sulphate of zinc to the ouia-e, wliich 
she contuuied to use until the 25th. During the last week 
of treatment the wash was cliangcd to two grains of nitrate of 
silver to tiie ounce, each, of glycerine and water, with use of 
the air douche. Feb, Is^t, patient able to rcsunie her usual 
occupations, and after some weeks the discharge gradually 
reduced, the perforated membrane was healed over, and her 
hearing almost as good as before her attack, 

lii tliid affection we have several flyrnpttnns which wc have 
in acute iiitiarnmation of the meiubraiia tyrapani. In the 
class of patients which present themselves at our clinies with 
this affection of the ear, thei'e is almost always a feeble con- 
dition of the system, accompanied by no fever, and but slight 
pain ; it is therefore pro[)crly termed otifis media jiurulailia 
chroHU'n, or otorrhcea, with perforation of the meinbraiia 
tympnni. 

The first appearance which wo will always notice is an 
irritable red meatus, and when tlie ear has been carefully 
washed out, so that wo can, with more or less effort, see 
the character of the opening in the membrana tympani, 
it will be almost invariably ftmnd not liealthy or ready to 
heal. The ne.Kt consideration ifi, what keeps tlie mem- 
brane open, and why is it not ready to heal, as in the acute 
form in private practice? It is because tliere is disease 
in the micldlo ear, vascularity, or a granular condition, or 
some accumulation of pus or mucus not removed, producing 
an irritation, and preventing permanent cicatrization. The 
exterind meatus is usually found fillcil with pna or mucus, 
w.hich causes tlie patient a feeling of fullness. After its 
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removal, the opening is seen in the membrana tjmpaui, 
cfuising a whistling sound when the nose atnl mouth are 
closed and wc blow outivurd.i or expire. The hearing is 
nlwaya defective, especinlly it" the Enstacliiaii tube 18 uot 
open. That we can delerniino by taking a nionthful of 
wuter, holding it, then closing nose and mouth, and nuikiiig 
the etfbrt to swallow; or, a more certain way is by the use 
of the Pjuatadiian eathetcr and ot03coi>e, or Politzer'a air 
douehe. The patient's voice i.s alnioat always aftected, and 
becomes nasal, and there are symptoms of irritation in the 
uose and throat. When the meatus is carefully examined, it 
is found inflamed, and covered with softened scale.^ of epi- 
theliunr, exposing tlie cutis vera, with here aiul there masses . 
of dried pus or mucus, with hairs, and, in mauy instaucea, H 
small masses of yellowish wax. This chronic affection, ^ 
owing to the exposure of the mucous membrane of the 
middle ear, by the perforation in the (bnim, is very liable 
to frequent rehipses into the subacute stage; we must also 
remember liow very near this inflammation is to the brftiii i 
when it gets beyond the barrier of the raerabrauH tympani, fl 
and act always with caution. ~ 

PrwfHusis. — This will dei>eiid largely ujion the .severity- of 
the attack, the general health of the individual, and the 
duration of the perforation. 

If the attack has heen one in which there was much mental 
disturbance, severe or protracted fever, convulsions or blot)d 
disease, the prognosis is very unfavorable for decidi'd im- 
provement in hearing, although the discharge may cease and 
the perforation heal. If the individual is of a scrofulous or 
tuberculous diathesis, the healing of the perforation rarely 
occurs, but rather tends to increase, until entire destruc- 
tion of tlie membrana tympani takes place, with loss of the 
small bones. Another termination is in otitis interna, or 
pyajniia, whicli finally results iit death. If the perforation is 
large, and has been of several months' duration, it is very dif- 
ficult to heal even in a healthy person. Another important 
agent in the prognosis is the character of tlie disdiarge : if it 
is mucua alone, or even mnco-pnrulent, the prognosis is very, 
favorable. If it consists entirely of true pus of a yellowisl 
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tint, tlie progiiosia is not tis favoriible, and iiulicates a higher 
grade of inflammation; ivliite if the pus is BunioiiP, serous, 
ichorous, or scrofulous, the jirognosi^ ia very unfavorable. 
■"The prognosis, as before stated, in purulent inflammation 
of the middle ear is alwa^'s grave in cliarafter, althougli 
statistics show that the actual nutuhor of deaths is not as 
alurniiug in proportion to the cases. There exists in every 

I case a liubiHty to audiien extension of the itiflanimatiou to 
the inner ear, causing cerebral coniplieatiou, whieh it is im- 
possible for*tlie pliysiciau always to prevent. This compli- 
cation, with that of the mastoid process, will lead to caries 
and necrosis, especiall\' in youth and middle life. Gruber's 
advice to tlie surgeon in all sucli eases is to infttrm the family 
K'Of the dangers which may arise, in order to save his reputa- 
tion, in case of tlie sudden outbreak of these symptoms. 

We tind the ntajority of general practitioners not well in- 
formed of the nature of chronic suppuration of the middle 
ear, conftmniling it with chronic suppuration of the external 

» auditory canal, under the old term of "otorrhcea," ancl rarely 
ever endeavoring to distinguish the difference by ocular in- 
Bpectinn with the aid of proper instruments. Indeed, but few 
can tell a purulent otitis of the middle ear, with perforation 
of the membrana tympani, even if shown it, so unaccustomed 

tare they to take the trouble to understand its nature. The 
statistics of writers on diseases of the ear, ami the reports of 
, ^ eye and ear infirmaries and hospitals, show that, instead of 
external disease of the ear, we have in the majority of cases 
a mo8t serious disease of the internal ear: 
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Iii snnimiiig up these figures, it will be seen that there 



)f chi 



if the middle ear to 



were 742 eases 

188 cases of elirotiie intlarnniatioii of the external auditory 
canal. Wo might state, in this connection, that wo received 
this day (Oct. 31st, 1870} nn illiistratinti of tire want of knowl- 
edge of the genera! [iractitioner niider this heiid. From the 
neighborhood of this city, a little Ijoy, aged eight years, came 
to n» wilh c'hronie " Piippii ration of the middle ear,'' affecting 
both ears. lie had been under the care of a most reepectable, 
intelligent, general practitioner, a graduate of one of our best 
institutions, and yet lie never knew that the little ftdlow had 
perforation of the merubrana tyniimni, although lie bud been 
treating him for seven years and two months, almost the 
entire life of his patient. According to the statement of the 
mother, he had never washed the ear or exaniiued the boy with 
ait ear s]>ecnhini or by retlected light, but gave her a wash, 
blistered behind the ears, and trusted the cleansing to lier. 

Tlic tirat and most important matter in the treatment of 
acute and chrotiic suppuration of tiie niitldle ear is to wash it 
out with warm water, to which i» added one grain of bibora+e 
of soda to each ounce, by moans of t'hirke's modification of 
ThiulieliiHirs douche, without injury to the delicate perforated 
memhraue. 

If there is pain, heat, swelling, and redness, indicating sub- 
acute inflanimatioii, we must deplete, either locally or gener- 
ally, or both; but as a rule local depletion is all that is neces- 
sary. Wu prefer leeching, by means of Svveilish leeches, 
applying thetn as close as possible to tlie ear; if tliose cannot 
bo procured, wo employ American, in the proportion of si-x to 
one Swedish ; if neither can be had, we should then resort 
to very small cut cups or the artificial leech. After the de- 
pletion, Canton llannel cloths or patent lint, wrung out of hot 
water and covered with extra doth or oil-silk, will materially 
assist the flow of blood and give relief to the pain in the ear. 
If these means fail to subdue tlie pain, resort to morphia 
sulfdiatis, eillicr by the month or liypoderiuically, commenc- 
ing with otic-sixteenth of a grain, and gradually increasin*' 
to otie-eiglith or unc-quartt'r or even one-half of a grain, at 
intervals of three hours. If tliese means fail, we try the 
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TREATMENT OV STTBACTTTE AND CHBOSIC INFLAMMATION. 

hydrate of chloral dissolved in lemoti,orangu, or ginger syrup, 
bt'giiiiiiiig witli fil'tet'ti giaiim every three linitrs, liirgely di- 
luted with water; viz., two oiiiieea of fluid, atid iiioreiisiiig tlie 
chloral to thirty, forty, or even fifty griiins, or corabiuing the 
morphia and chloral, as they will sometitiies act better llum 
either would alone. After the patient hii8 been relieved of 
the acute pain, and has had sonie rest, and yet continues to 
be disturbed with distress in the head, with a liard pulse, we 
use the foot balh«, adding mustard or common milt, and 
placing the feet of the patient in moderately hot water, add- 
ing gradually water of increased temperature as the patient 
is able to bear, until relief is eiblaiucd. If these means fail, 
we administer an active jnugative of calomel, rhubarb, and 
ginger, or a saline mixture, as the fojlowiug: 

Bt. — Mii<s Hydriirgyri, j^r x ; 

ExiruL'tuin Uyosc^iinii, (jr. i ; 
Miignes. Ciilc. (UusliUnd'a), jij ; 
Aq. Mt-mh Pip. 
Syr. Siiii|>lux, uu ,^j. f. Miaec. 
S. To be tukpii at one diwp, or dividml into two. 



This relieves the bowcln, acts on Ihe liver, and depletes 
from the intestines with signal relief. In nuwt of the i^ub- 
ucute attackd the discharge for the time ceaees; and relief 
is always experienced when it flows freely. Von Trtiltsch 
recommends tilling thenar with lukewartn water, and leaving 
it ill tlie car from tive to ten niijiutes, the patient at the same 
time lying on (he other wide. We liave found also relief 
from the use uf the warm clulha frequently renewed; or in 
Bume instances, the elastic bag of Chapman; or in other 
cusea, dry heat hy means of a hag of common ealt. 

After the subacute syniiitoms have disapi>carcd, wo must 
diminisli the discliuige and give nature un opportunity to act, 
but we must not result to violence; therefore we still ref.oni- 
Tiiend the use of the douche or poi^t -nasal syringe to wash 
away the excess of secretion, for it is had surgery to remove 
all the covering from the surface of un ulcer, or eveii an 
exudation, as we then bring the uir and other irritating 
Btabstaticcs in contact with it. Clean it by allcnving the fluid 
to tlovv over it, not to rub it ott'. Oae of the gruate^^t evils i« 
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the resort to astriDgeiits too soon, and it is better for some 
time to employ' the biborate of soila, or the bisulphite or hyp< 

sulphite, a few grains in warm or tepid water, so aa to re -- 

move wliatever woiiltl interfere with the heiiliiig process; i^fc .f 
there is riinch odor, carbolic- acid and water, 5i to Jiv. "W^henatr.^) 
the parts becuJue pale or flabby, then it h time, and onlys ^^y 
then, to give a slight stimulation, as we would to an ulcere *; 
for instance, one or two grains of the acetate of zinc with tht^:^ <e 
one-twelfth or one-sixteenth of a grain of the acetate of nior— ^rar- 
phia, dissolved in the douche three times a day, and allowed tci^ -o 
remain in the ear. Opening the Eustachian tube is always — rs 
necessary by the catheter, and gently passing air through »cz^ .^o 
aa to be able to see a drop or two of licpior forced tliroHgh^"-;h 
the cotton, or by resorting to Politxer's nu'tUod, we have ^ a 
current of air to assist iu cleansing the cavity of pus, mucus^^ s, 
altered lymph, or even blood. This will also assist in bring^^^- 
ing the necessary stimulation and wasli in contact with tb ^~ le 
altered mucous membrane of the cavity of the tympanum. 

In the case of very young children, Mr. Ilinton suggest* >«t8 
the use of a piece of small rubber tubing ti[)ped with ivor_-''"^cry 
or bone instead of the air-bag, and this we have used, an» .*:jd 
the operator ia to blow gently tlio instant the patient nwaU -gal- 
lows. In little children the inflammatory stage is usually ' » 
short one, and the most disagreeable i'eature about the di^» -■*' 
charge is the odor, which is soon removed by the use uf th .*— ^e 
chlorine-water, prepared by passing chlorine gas into water* -'"i 
or dissolving a portion of the chloride of lime, one drachic '*"' 
to half a pint of water, and filtering it. The writer usuall;^ 
dilutes this in the proportion of a teaspoouful to a cupful 
tepid water, gradually increasing it to a tablespoonful ; afte-s 
a time this is replaced by alum, in the prtipnrtion of gr. ij-' 
to t^'x of water; using morning and evening half a teaspooi 
ful, warm, and allowing it to remain ten minutes, with tbee« 
closed by cotton. 

As we frequently find that after a time no iraprovemet^^*^ 
takes place, we then have to resort to a stronger stimulau' 
namely : the nitrate of silver, or sulphate of zinc, or copper, i 
strength of twenty, thirty, forty, and even a\xty grains to th 
ounce, applied by means of a very delicate piece of apouge, > 
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cotton, attached to a long, sleudcr wire of aliimiiiiuni, or silver. 
The advantages of the sponge over the cotton are that it retaius 
its 8ulutioti until pressed to the part; at the same time none 
of tlie cotton fibres are left in the ear. The delicate sponge 
is also useful in removing particles of epithelium, pus, inucua 
or altered cerumen. With the use of the mirror we can 
also touch vegetations, and limit them to the spot. We have 
given up the use of the solid stick, as we found we could not 
limit it, and, in some instances, it destroyed too much by its 
caustic action. It is true we can control it by the chlorine- 
water, or a solution of common salt. 

Pulitzer* states: "Vegetations in the external meatus, on 
the menibrana tympani, or the promontory, which, so long 
as they remain, keep up the otorrhcea, must be retnoved, 
when they can he easily reached, or destroyed, by touching 
with a concentrated solution of muriate of iron, or, if hard, 
by nitrate of silver in substance." lie employs for the hxtter 
a simple metallic wire of the length of a sound, bent at right 
angles at the middle, immersing the jioiiit several times in 
nitrate of silver, melted in a little porcelain cup, till the 
caustic has hardened upon it iii the form of a little ball. 

An equally good authority, Wilde, f states: "After a long 
and fair trial of several means proposed for healing apertures 
in the menibrana tympani, I have come to the conclusion 
that there is nothing like nitrate of silver. It will not, how- 
ever, answer to thrust a stick of hinar caustic, fastened to a 
quill, down the meatus, for the purpiose of touching any 
part of the niembrana tympani ; to be used with eflcct, the 
fiecbarotic should be applied upon the extreme edge of the 
aperture, or rather within the ring of the oi>ening, every 
second or third day, so long as the p>art seems inclined to 
close ; bid ihe moment ice perceive it mlarffing, a day or two after 
the application, we must desist. As it is not always possible 
to reduce a pencil of nitrate of silver to the reejuisite degree 
af fineness, I liavo for several years past been in the habit of 



• The Metnbrantt Tympani in Uoalth and Disease, TrunsUtion, p. 130. 
fc^ew York, ISfiO. 

■\ The Nature and Treatment of Diseases of the Ear, American ed. Phila., 
J. ji. 292. 
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p'/nitiiiff ]trohttn and other instruments used in minor sar- 
((fry, Willi nitrate of itilver attached to them in the following 
nidiiiMT: u portion of the caustic is to be melted to the boil- 
iii|;-tioiii( in u Hrritill silver or plutina ladle, such as is repre- 
m'iit«<l lit Fi^. (MJ, hcM over a sinrit-lamp. When the caustic 
liiiH hccronie (piite lU-ar, the point of the probe, or instrument, 
to which it is to ho attached, should be heated in the flame 
ot' till' liiiiip, and then dipiied into the fluid caustic several 
tiiiH'M, until 11 Htitliciunt quantity is taken up. The instru- 
iinMii Hj{(ir«'<| lit Kijf. 1)7 will be found very convenient for 
Kppl.vinK iiitrati> of silver to any surface within the meatus. 

'I'liiH poi-tv ciiiiHtic is about six inches long, and consists of 
n Hilvor ti)b«>, cut Hpirully for thrce-flfths of its length, and 
having an aporturo in the side, or a hollow at its end. When 
about to bo UHod, its oxtreniity should be coated with caustic, 
ait alroady diro«>to«l. The elastic spring prevents any injury 
to tho oar iVoni the starling of the patient, and can also be 
bom, HO ttJ> to bo applied with ease to any part of the auditory 
eanal. When granulations spixMit from a perforation in the 
moinbrano. xvhirh is very rare, unless the rupture occurs 
Inunodiatoly adjoining its edge. — this niethotl of applying 
eanvju' wil! bo tvMitid very eiMivonient: but the writer cannot 
!»tj«!o xhM \\ b;>s been very etKvt;j:»l, in his hands. 

Iv'toiv v»M>v lading ;}v.s ]».v: v>f v>;jr snbjecT. we must not 
^^r,•.•.! ;'! e innw!;;- .0 «^: »-ov.>:-.* -.tivM-;:*; Treatment in this dis- 
e,»v,\ V\ viortv^ .■«' t.^rv-s ;•. :or.i*ive*. v\M-;;rer oil, exinict of 
l« . ., -.sr-.o. .-■ • «\ ;.' .; ♦ vv:-\, S' -: ;'/>■> r.;eariSof eounter- 
',:>■. MOV '; \ .• v:.:-v. ^ ■. -ov. . ". , !■•,•• i-v if :-."»dino, and, in 
xo'~ ,■ v^v v.-:.>o^, -." ,• , : '.:. v;-.-,:;;-x : * c-e- ire all i;eooss;inr 
» ... X vv ,v > .•.■,-vx v" . X ■ i ;. V .! »!, ". ;.-ir!:. As :be tables 
. V-,- •■ , .N > >\ "... :v- ^...^.-.s* "r trfiirment of 

' V . .' ,• ; N .- ^ . ' ^: :<;s ■" :'. V «-':;r. I have 

V ■ . , X , « >. , V , >;- V /•.<!*,• i ."t t: e m«"»st 

'. > •■ ■'■>■. ■» < >•■>-.,•.■. .^ J. . >T ! i. 1 ?; i-ii j««>- 
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le least neglect may destroy the life of the patient, while a 
ekillful and timely action will be followed by the most happy 
results. The treatment is mostly symptomatic, and consists 
in preventing the inflammation from spreading, especially to 
deeper parts, and in endeavoring to save such parts as have 
been already attacked. As much as possible the treatment 
must be antiphlogistic, care being taken to avoid those 
means which, by impeding the reflux of the blood, increase 
the hypersemia of deeper parts. As long as the inflammatiou 
is at the stage of hyperjeraia, as well as when the patient 
is suffering extremely, suppuration having occurred, local 
bleeding may be employed. In the robust, where there is 
considerable cerebral pressure, venesectiou will be most ser- 
viceable. 

"The leeches should be applied around the ear, especially 
over the mastoid process. It should be remembered that as 
the depletion is not directly from the inflamed part, and as it 
has for its object the mitigation of the hypersemia of the 
brain and its membranes, to be effective, it should be copious, 
and the after-bleeding sofficiently maintained. 

"As a matter of course, the depletion must be repeated 
during the course of the disease, as often as the symptoms 
require and the physical condition will permit. The greatest 
precaution is to be used with regard to the local application 
of cold water or ice, as iu some patients this may increase 
the cerebral hypera?niia. This is shown by increased head- 
ache and by tlie symptoms of compressioTi becoiuiiig more 
obvious. It would seem that the hypersemia of the cranium, 
in the disease under consideration, frequently remains con- 
fined to the region nearest the iuflammatory focus, and cold 
applications to those parts heightens the pain by increasing 
the hyperiemia, while the eflect of cold is beneficial when 
applied to remote regions of the head, as, for instance, the 
forehead. The promotion of the retiux of btnod from the in- 
flamed parts by the application of warmth, is, perhaps, raoat 
serviceable, since it is only thus that, with some patient^ 
warm cataplasms applied to the region of the mastoid process 
and the corresponding half of the occiput, with or without 
the simultaneous use of cold to other parts of the head, cauae 
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Buch extraordinary relief. I have treated patients in whom" 
at the same time ice was ap|ilie<l to the forehead and warm 
poultices in the vicinity of" the diseased ear, in order to some- 
what mitigate the rnging pain, Tlie revulsion from the head 
produced by other means will likewise be useful, especially 
at the beginning of the disease. In this respect the deriva- 
tive action of the intestinal canal wiil prove most beneficial, 
the remedies being chosen according to the strength of the 
patient and the condition of tlie intestinal viscera; and it 
must also be remembered that only a powerful derivation cau 
be of use. In those cases where the latter is not deemed 
becessary, care should be taken at least to keep the bowels 
iu an open condition. As to internal medicaments, the 
principle should be adhered to, to avoid all such as would 
bo injurious in concussion of the brain. With regard to 
purgatives, all those remedies should consequently by all 
means be avoided which will cause uaupca and vomiting. 
The same principle likewise holds good in the case of 
patients who labor from idiosyncrasy with regard to some 
one medicine. 

"By derivation by the skin by means of vesication or 
sinapisms, applied to the region of the mastoid process or to 
the nape of the neck, the inflammation iu the deep-sealed 
parts will not be lessened or even cut short, although it will 
greatly soothe the pain. 

** In cases where these remedies are contraindicated, or are 
not sufficient to relieve the affection, it is advisable to employ, 
Innh externally and internally, those narcotics applicable to 
other inflammatory processes of the ear, but particularly when 
the rest of the patient at night is disturbed, and collapse 
tlireateued. As acute purulent otitis is a febrile disease, it 
is superfluous to remark that the strictest bodily- and mental 
rest must be enjoined, and a restricted diet observed. The 
local treatment must further correspond to the objective 
syiuploms presented in the ear at the time. The local treat- 
ment for a high degr«e of hypenemia had been given. If 
the inflammation have passed into eappnration, the local treat- 
ment has the further object of giving an outlet to the pus, 
even by the formation of artificial canals, if it should be im< 
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possible to evacuate it in the natural way. Unless this is 
.perfnnned timely and n(ler|uate!y, the life of the patient will 
be exposed tn the greatest danger from the proximity of the 
jbrniii and ]t» membraneH in general, and of such important 
jblond-vesaels as the internal carotid, jngnlar vein, and me- 
jningeal veins. Should the Eustachian tube be iiarrovved or 
closed, or should it not suffice for giving a proper passage to 
the matter on account of its rapid formation, the artificial 
perforation of the tympanic nienil>rane — i.e. the paracentesis 
of the memhrana tympani, or mj-ringotomy — is indicated. In 

IBUch eases the phenomena presented by the ntenibrana tym- 
pani will indicate the conditions of the organs in the interior 
ear. The artificial perforation of the tympanum has for its 
object not only to give an issue to the already formed pus, 
but al80 to cause relaxation of the engorged tissues by the 
division of the blood-vessels of the luenibrana tyiij[iani. 
Hence it is that, after the operation, the pain will quickly, 
and in a snrpnaing manner, remit. Myringotomy ip, there- 
fore, an operation which causes the patient great relief and 
comfort, and may, under certain circumstanceB, be the means 
of sHviiiff life, 

" Aa this operation is performed for two objects, it cannot 
be a matter of indifference what point for the incision we 
select. Since exudations will, according to the law of gravi- 
tation, always occupy the deepest portion of the cavity of the 
tympanum, the lower lialf of the membrane mus^t be tlie most 
Buitable. It is, however, advieiublo to give the preference to 
that FOgment which presents the greatest amount of swelling. 
Ab in the opening of any other abscess, so in that under COD- 
sideration, the rule should be observed not to make the open- 
ing too small, since in that case the evacuation will be incom- 
plete. It is better to make the incision a little too large than 
too small, since wounds of the membrana tympani, especially 
on the subsidence of the inflammation of tlic interior, will heal 
readily. The practical value of this latter principle is ob- 
vious in those cases in which the exudation into the cavity 
of the tympanunr is very considerable, in which case the dis- 
charge cannot take place through too small an opening. 
Should the retraction of the tissue of the membrane follow- 
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ing a Iftrge incision not produce a sufficiently large opening, 
it may even be necessary to mnke one of a crucial form. 

*' Tlie operation of paracentesis ie best performed by the 
myringotome, or with a simple eatiiract-needle. It may be 
done under direct illumination in those cases in which the 
meatus auditorius is wide enough to admit of sufficient light 
for the illumination of the deeper parts. If, on th'e contrary, 
it should be too narrow, the operation should be performed 
by means of the reflected light, and the reflector with the 
frontlet mirror should be used, thus allowing the surgeon the 
free use of both bands for the operation. Tlie head of the 
patient is, at the same time, to be supported by an assistant, 
and the largest speculum introduced that the size of the 
meatus will allow. After the operator has made a proper 
inspection of the segment of the membrane to be incised, he 
ineerta the myringotome at the most inferior point, and pro- 
longing the incision upward as quickly as possible, in draw- 
ing the instrunient out he cots through the membrane to the 
proper length. 

" The matter collected in the cavity of the tympanum will 
then be evacuated through the aperture. The bleeding from 
'the separated blood-vessels is but very scant, amounting to 
but a few drops. It can, however, be increased by the care- 
ful injection of pure lukewarm water, sometimes practiced 
for washing out coagula. It is advisable to promote the dis- 
charge from the interior ear by the use of the air douche. 
As long as more pus ie being formed at the original focus of 
inflammation than can be removed in the natural way, the 
aperture should be kept open by repeated applications of the 
air douche, and if this fail, by repeated inspection and the 
insertion of the probe. In case of closure of the opening, 
which may take place in one night, the repetition of the 
paracentesis is indicated. It has happened to myself and to 
other aural surgeons, that the operation had to be repeated 
twice, and even oftener, in the course of the same morbid 
process. 

'* To cause the matter to pass out by Valsalva's method is, 
in general, not advisable ; a stagnation, although transient in 
the blood-vessels of the brain and its membranes, being pro- 
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dueed bj the pressure upon the veins, might exert a prejudi- 
cial influence. The patient, snfteriiig under purulent otitis, 
even wlien an adult, is, however, generally too weak and 
languid to perform this movement. 

"As long as the organs are engorged with blood, and 
painful, care should he taken not to drop astringent or other 
stimulating medicaraenta into the auditory meatus, or even 
make injection of such subatancea into the Eustachian tubes ; 
but astringent gargles, and aueh as will promote absorption, 
are applicable in those cases in which an inflammatory swell- 
ing of the fauces complicates the disease under consideration. 
Even the applicatioTi of a concentrated solution of uitrate of 
Bilver has proved beneficial, by diminishing the swelling of 
the mucous membrane of the Eustachian tube. Injections 
of astringents into the Eustachian tube ought to be employed 
with the greatest caution, and cannot be used before the pain 
is over, the fever ceased, the affection beginning to assume 
a chronic character, and there are those conditions generally 
indicating astringent injections. Employed under such cir- 
cumstances, and with due regard to the rules given under 
the head of Catarrhal Inflammations, they may prove moat 
beneficial. 

** During the course of purulent otitis media, the necessary 
attention should also be paid to the several parts of the 
external passage of the ear. In this connection it must be 
mentioned that the perforation must always be kept open, to 
allow of the escape of the Tiiatter, which, if retained, might 
decompose, and exert a most injurious influence. If the 
opening has become contracted from a simple swelling of the 
soft parts, it should be dilated by the introduction of small 
pieces of lint, or similar substances. In not a few cases the 
application of leeches, or even incisions into the soft parts, 
•will be indicated to aubdue the swelling. If there should be 
a complication by inflammation of the external meatus, or 
periostitis iu the region of the mastoid process, the latter 
ifl to be treated according to the principles laid down iu the 
respective chapters. 

"Should theominouschillsoccur,the fever should be treated 
by larger dos€s of quiuia, five or ten grains, repeated twice 
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or thrice a duy, the body of the patient being properl 
wai'tncHi duriiiir the chill, and ucids given during a]>yrexi.i. 

" When otitis depends upon a scrofulous or syphilitic diuth- 
esis, absorbent ointnienta are applicable during its course. 
In roeetit exudation their appUoation in the region of the 
mastoid process is likewise most helpful. 

"As in chronic catarrh with perforation of the membrana 
tynipani, so in chronic purulent otitis there will be a most 
profujie otorrbaea. Tiie etfect of the remedies applied to the 
Eustachian tube must, in aucb cases, be supported by drop- 
ping approjuiate nu'dieaineivts into the externa! meatus. We 
make use most frequently of iv solution of sulphate of zinc, 
from two to ten grains to the fluidounce of water, and of 
borax, alum, or tsuinin in the sumo proportion, and occasion- 
ally of sulphate of copper, from one to three grains to the 
Huidounee. Tannin is but seldom used. Where there is 
excessive swelling, a solution of nitrate of silver, from one 
to five grains to the fluidounce of distilled water, will not 
uiifrecjuently be of the greatest service. Schwartze has of 
lute recommended the caustic treatment of profuse otorrhoBa, 
by means of a concentrated solution of nitrate of silver. 

"Perforations of the njenibrana tytnpani, whether spon- 
taneous or artificial, will generally heal of themselves, pro- 
vided the inflammation has disappeared, and the logs of sub- 
stance has not been too grout, in the manner described under 
the head of Myringitis. The cicatrization must be watched 
in the same way as in the case of simple inflammation of the 
tympanum, and supported by adequate means. 
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PLASTIC INFI.A.M.MATION OP TUE MUCOUS MEMURANE OF THE 

MI1>L>LE EAR (OTITIJ' MEDIA HYPERTKOI'IlirA). 

" This disease ditfers greatly from the other forms ofiiiflam- 
mation of tlie mucous membrane of the middle ear, as well 
by the symptoms presented during its course as by its conse- 
quences, since its elements of form arising from the inflam- 
matory process bear the germ of a higher organization ; 
whereas tlioso products resulting from catarrhal and purulent 
iiitlammation are rapidiy given up to destruction. Wliile in 
the latter the mucous membrane at best simply recovers jt« 
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perties, or, as hi the purulent form, is more or less 
aestroyed, and then supplied by cicatricial tissue, in this 
disease the affected organs are hypertrophied. 

"From the dissohition of the newly-formed elements and 
the increase of the intercellular fluid in catarrhal and purulent 
inflammation, a more or less conaiatent mucus or purulent 
discharge will take place, which, respecting quantity gener- 
ally, stands in a direct relation to its intensity. In the plastic 
inflammation, when occurring in its pure form, on the con- 
trary, its fluid product consists only of increase*! intercellular 
fluid, with more or less cast off epithelial cells, and is usually 
but scanty, even in the severest cases. It is true that a 
more purulent product will occasionally occur upon the 
free surface, but in such cases the plastic inflammation has 
supervened on one of the other forms, to wliicli the free 
product is owing. The disease under consideration occurs 
moat frequently, attacking in its pure form a segment of the 
middle ear or its whole surface ; or as is more often the case, 

I joining from its beginning an already existing catarrhal or 
!purnlcnt inflammation, or the latter forms combining re- 
versely with the plastic inflammation already existing. From 
|lhe combination of these various forms, as a matter of course, 
[txiaay varieties of disease must arise, ditfering to a groat 
|ext«nt from those of the pure form. 
' "A largo number of those cases hitherto taken for simple 
^ chronic catarrh belong to this category. Ilypertrophic otitis 
^B \b owing to the same causes as the catarrhal and purulent 
^" fomiif. It is d56tingni»<hed from them by the chronic course 
itgetturally runs. Its subjective symptoms are so inconsider- 
shlcv not only at its l>cginning, but atYer it has lasted for 

ffecte<I, and those about him, do 

existing disease of the ear. In 

ntrary, it will be ushered 

iriL;- objective symptoms 

.lit segments), and the 

vying, morbid, subjective 

*> designate all these rela- 

i Height into the pathologi- 




"Owing to the injurious inflaences preseut, a consider- 
able hypersemia oceurs in a segment or upon the whole of 
the mucous membrane of the middle ear. This is accom- 
panied by extension, partly also by new formation of blood- 
vessels and increase of the intercellular fluid. The corpuscleCl 
of the connective tissue are increased by subdivision, and] 
perhaps by other processes which cannot yet be stated 
with certainty. The result is a hypertrophy of the macouti 
menibnine, corresponding to the degree of inflammation 
present. The epithelium being puffed up to some extent, [ 
diminishes somewhat the generally intense redness apparent j 
in the mucous membrane after death. The tissue of the in- 
flamed raucous membrane is generally less moist than in the 
catarrhal and purulent forms, and the exudation upon the 
free surface, arising from the protoplasm of the epithelial] 
cells, is quite imperceptible. Sometimes the inflammatioa] 
causes exuberant epithelial formations, which, undergoing fur*' 
tber metamorphosis, constitute the basis of Cholesteatomes.* 

"In the course of this process the newly-formed elements 
are either equally distributed over the whole inflamed surface 
or are scattered in groups. They develop themselves at these 
foci unequally; some will wholly or partly pass into higher 
organizations. From the division of their processes, which 
have numerous connections with the equally advanced pro- 
cesses of neighboring cells, a variously arranged, more or less 
intimately interwoven, soft, connective tissue will proceed. 

•' This, according to the preceding arrangement of the ele- 
ments of form, will either be equally distributed over the 
entire originally inflamed part (resulting in equal hypertrophy 
of the mucous membrane), or in cases where the new forma* 
tions occur at circumscribed foci, granular formations on the 
mucous membrane originate; or in those cases where the 
further development is going on in a form peculiar to 
them, they terminate in polypi. It is to be mentioned that, 
during the further progress of the newly-formed corpuscles, 
they are frequently not confined to the particular organs 
in which they originated, but growing, penetrate its epithe- 
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]ium, if there be any 3'et existing. If the latter should have 
been previously destroyetl, they sprout out the more readily, 
tending toward a different surface from that on which tliey 
were produced. The same occurred, consecutive to inflam- 
mation, in the larger swellings (polypi) previously mentioned. 
It is particularly marked in the connective filaments aud 
membranes, originated by the process, which so frequeutly 
occur here. Especially is this tlie ease in the cavity of the 
tympanum and the cells of the mastoid process, where they 
grow from their original seat in the moat eccentric directions, 
connecting with others corresponding in that manner. These 
effect an exceeding variety of anomalous connections of the 
organs of the inner ear. On the other hand, we cannot 

■ conceal that during the course of the process many of the 
newly- formed elements undergo retrograde metamorphosis. 
This consists in the separation into its molecules, passing 
into fat and being absorbed, or, as will sometimes happen 

(during chronic processes, undergo calcareous degeneration. 
Even the newly-formed blood-vessels, as well as those simply 
extended, may waste during the course of the process. They 
are reduced to simple fibrous filaments, or they may, with 
their contents, be converted into fat or calcareous material, 
the entire molecular mass being gradually removed by ab- 
sorption. 

" In this review we shall be enabled, a ■priori, on the one 
hand, to deduce all the possible symptoms, both subjective 
and objective ; and on the other, to measure the danger to 
the hearing of the patient that grows out of this form of in- 
flammation, especially at the height of the process. As has 
been mentioned before, the disease under consideration will 
be developed unperceived by the patient, unless it presents 
considerable intensity from its onset, or attacks particularly 

■ Buch segments as, for instance, the tympanum, which are so 
important for the conduction of sound, but especially those 
parts which close the round and oval openings into the 
cavity of the tympanum. Such processes can even ceaea 
again without ever having become known to the affected 
person, the discovery only being made by the post-mortem 
examination, showing hypertrophic spots on the mucous 
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membrane, otherwise harmless pseudomembranes and slighi 
obscurations on the tympanum. The case is difterent when 
the inflammation from the outset attacks the whole mucous 
membrane of tlie middle ear or important segment in con- 
siderable intensity. Then there will be no pain, but the 
patient vvill complain of difficult}' of liearing, and perhapts 
some subjective noises iu the ear. The latter (iheuomena 
may be due to causes similar to those of catarrhal and sup- 
purative inflaniniiition. The same is true of the sensation 
of oppression and fullness iu the ear, which is usually com- 
bined with more or loss pronounced giddiness and depres- 
sion of mental activity. This disagreeable sensation is the 
more vexatious to the patient, as it continues longer than in 
the preceding forms of otitis, in \v]iich the moments of relief 
are more frequent in the course of the disease, the lesion 
being often mitigated by accidental occurrences. If there 
be no complication with another disease, and the inflammar 
tion under consideration makes the progress above described, 
the hearing, no less than the other morbid phenomena, will 
become worse and worse, as soon as the further develop- 
ment of new elements gives rise to such changes as will 
more and more impede the function of important parts. If 
the process last long, the severest diflturbanees of hearing 
will finally result from the secondary alterations taking place 
in the labyrinth, owing to the deficient activity of the audi- 
tory nerve. Complete deafness, for instance, can proceed 
from tills simple inflammatory process, unless it be couuter- 
actcd by all means possible; although, on the other baud, it 
is a fact that this termination is one of the greuteet infre- 
quency, the hearing of the afFected ear being decidedly in- 
terfered with after the close of the morbid process in but a 
minority of cases. In the majority of cases there remains 
simply permanent Byniyitoma of a less degree. 

*'It is evident that these subjective phenomena just de- 
scribed can assume different forms when the hypertrophic 
iuflamraatlon of the ear appears, compared with any of the 
other forms of otitis. In the complication with suppurative 
otitis media, for instance, the subjective phenomena that are 
3 the latter will become most marked, which mast 
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decidedly alter ite clinical appearances. The objective symp- 
toms to be noticed in plastic otitis vary with tbe attacked 
part, the intensity of the process or complication with other 
forms, and, as a matter of course, the previous condition of 
the affected ear. The Euatachiau tube is generally afi'ected 
sympathetically from its onset. Its orifice, consequently, 
must thereby become closed or obliterated, and the changes 
in the tyiiiiianiini and the ossicles, above described, conaecu- 
tively take phu-u, according to the quality of the mucous 
membrane of the cavity of the tympanum, and the various 
other affections of the tympanum itself. Upon the inspec- 
tion of the external passage of the ear, different alterations 
will become observable, which need no further explanation, 
as they are the result of similar physical lesions to those in 
the preceding chapters on intlatnniation of tlie middle ear. 
Nor do the results of auscultation u|K>n a single examina- 
tion offer reliable points. They inform us, at best, about 
the relations of space in the inner ear. It is not fill ausculta- 
tiou has been perfurtned repeatedly and at different periods 
that we obtain information, in so far as the copious exudation 
occurring in otlier forms of inflammation, the symptoms dis- 
covered, together with the ocular examination, will vary 
from those of the liypertrojthic inflammation. In this form 
of inflarnmatiou the diagnosis cannot, from its corameiice- 
meiit, always be made with that certainty which would be 
desirable for the physician ; only after a longer observation 
of the patient, or the duration of the disease, can it be ob- 
tained with certainty. All tlie symptoms presented will tend 
to increase of bulk, provided the inflannnation occurs in its 
usual form, or to hypertrophy accompanied with otlier symp- 
toms. When plastic otitis occurs in its usual form, and es- 
pecially when the mucous membrane oa the interior wall of 
the cavity of the tympanum is affected, the prognosis is in 
general unfavorable. With regard to the future capacity of 
hearing, sonietinTOS only at its outset can the increasing 
hypertrophy be checked, or at best, its bad consequences be 
lessened by a continued careful treatment. It must, however, 
be remembered that hypertrophic otitis maj' run its course 
without causing any striking difliculty of hearing, when 
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those organs have remained intact, being of greater impor- 
tance for the conduction of sound. As a matter of course, 
the prognosis will difier when there are complications with 
other morbid processes. The treatment should be to check 
the morbid process powerfully, and, at the same time, pal- 
liate the bad consequences of the deafness resulting from the 
hypertrophy. In the former we must endeavor to arrest the 
further development of the newly-formed elements of in-j 
flamraation. If the mucous membrane of the EustachianJ 
tube is principally affected, we should endeavor to keep it 
open by the application of the air douche, and the insertion 
of larainaria, or other bougies, as well as to promote absorp- 
tion by compression, already exercised by the application 
the bougie, and so forth. In cases of less violence, perhaf: 
diffused over the mucous membrane of the cavity of the' 
tympanum, injections of a solution of caustic potassa, gr. ^ to 
gr. i to fji of distilled water, once a day, or repeated at longer 
intervals, will be most serviceable, the epithelium being soft-^ 
eued by them, and caused to be sooner cast off, after whiofafl 
the air douche must be employed for the evacuation of the 
free products. Dilute acetic acid, used in a similar mode to 
the caustic potassa, will be of great service. Acetic or iodii 
ether, or araraouia vapor, and in syphilitic eases, weak soU 
tions of corrosive subliniate, gr. J to gr. i to fji of water, have' 
likewise given satisfactory results. In cases of greater inten- 
sity, the bulk of the mucous membrane being considerably 
increased from the onset of the morbid process, a more or less 
concentrated solution of nitrate of silver, grs. i to v to water 
fji, is indicated. This solution, as well as the precedin| 
medicaments, are to be injected by the Eustachian tube, espc 
cially by the spray apparatus of "Weber, which is most suitable"^ 
for this purpose. Catheterization of the Eustachian tube is 
performed by means of a common tube catheter passed int 
the cavity of the tympanum, and the spray injected by it 
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OTITIS MEDIA AND INTERNA INVOLVING MASTOID PROCESS AND 
CELLS — SQUAMOUS PORTION OF TEMPOHAL BONE — CEREBRDM 
AND CEREBBLLCM. 

The mastoid process in children before the first jear is not 
developed, and merely consists of the horizontal portion, 
which is so intimately connected with the cerebrum that this 
portion of the brain is primarly affected. Wheo, however, 
the child becomes the boy or girl, the cerebeUnm is the part 
usually involved. The most frequent cause of disease of the 
mastoid cella in childhood is coM contracted immediately after 
birth, followed by a discharge which, if it had been noticed, 
was preceded by a painful cry of the infant, or, for twenty- 
four hours, b}^ a languid, drowsy state, accompanied with 
more or less fever, and, in some instances, brain irritation, 
which the child never recovers from. As the disease pro- 
gresses, the tympanum or middle ear becomes filled with 
f mucous or muco-purulent matter, which causes ulceration of 
the niembrana tympani, and it gives waj', with relief to the 
symptonia, and tire discharge escapes, and continues for 
months and even years, to the detriment of the health of the 
child, or it mat/ be cured by proper treatment. In other cases 
the peculiar form of the mastoid cells preventing the escape of 
' the matter, it is retained, and causes pyeemia, and even death. 
In older children and in adults the primary causes are scarlet 
fever, measles, eraatlpox, scrofulous, and tubercular disease; 
the secondary cause in almost every case being a catarrh, by 
its direct inlluence upon the ear with its broken membrane, 
or through the nose, pharynx, or Eustachian tube, leading to 
the middle ear, thence by the lateral sinus into the circula- 
tion, the cerebellum, or its membranes. 

The writer will reporfpfi, niimbejr o^ sf^^s, most of them 
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from his private practice, and watclied carefully at the 
homes, with the diagnosis and successful treatmeut by opera-] 
tlve procedure : 

Case I. Disease of the mastoid process; no discharge from 
erier/id! mcfittt.'i ; nrorery. — Martin F,, aged seven years, a 
hirge and robust boy, but of a tuberculous tiiniily (father and 
four uncles having died of phthisis), was convalescent from 
scarlet fever, and was discharged well on March 15th, 1858. 
Was called in hH8te to see the hoy on the 27th. There was 
great pain and swelling behind the ear, over the mastoid 
process, but no discluvrge fioni the external meatus. He 
was freely leeched, and purgatives achniuistered, followed 
by anodynes to relieve the pain. On the 28th, the swelling 
was on the increase, and extended to the face and eyes, with 
fever and symptoms of convulsions. It was then jiroposed 
to cut down to the bone dividing the periosteum, as the only 
means of relief, to which the mother consented. An incision 
was made about an inch long behind the ear, and as nearly 
as possible parallel with the concha; as the ear at this lime 
was almost horizontal, a profuse gush of blood followed, 
mixed with imperfectly-formed pus; the wound bled for 
three days. The pain was much relieved, and, by the use 
of saline mixture with sulphate of morphia, he was able to 
sleep, which he had not done since the 27th. A poultice 
was applied on the third night, and by the fourth, pus flowed 
freely, which was encouraged; and by the end of the sixth 
week the wound was disposed to close; this was prevented 
by a blister. The discharge continued for four weeks longer, 
wlien the uound was allowed to close, the roughness of the 
bone having disappeared. 

Report January, 1871. The young man is now twenty 
years of age, and has enjoyed good health since, being able 
to be out in all weather; is bright and intelligent, ajid is at 
work in u cotton-milt; his liearing in the left ear impaired; 
right, very good. Over the mastoid cells there is a depres- 
sion of a bluish color, from loss of bone. Has never had a 
severe attack since, excepting now and then a slight dis- 
charge from one (deaf) ear, and he is an expert mcchauic 
Has since lost his mother by phthisis. 
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in the same neighborhood the writer examined a boy, 
James R., aged live years, in 1802, who had a similar swelling 
after an attack of" scarlet fever; it opened of itself after long 
poulticing, and continixed to discharge from the back of the 
ear for twelve inontlis.; ittlien ceased, leaving a deep deprca- 
sion behind the ear with loss of hearing j the bi)y ia imbecile 
and cannot articulate. 

Cask II. iJimisc of the wastoid proces.t ; jwfordlion of ike 
manOrana tifmpuni ; rfwrwy.—Mrs. A., aged thirty-five years, 
wlioae case was of tlie same character as the one just re- 
ported, was treated in a similar manner with equally good 
results. 

Cases HI., IV. Abscesses over the mastoid process in mother 
and child; similarly treated, and both rceovtrcd. — March 25th, 
1869, Thomas N., aged five years, applied at Howard IIos- 
pital with an abscess over the mastoid process, lie is con- 
valescent from an attack of measles. The gwelling buck of 
the car commenced three weeks previously, then subsideti, 
and again began to swell. On examination, there was swell- 
ing, redness, and feeble fluctuation. There was uo discharge 
from the ear. On informing the mother what was to be 
done, she replied, " Well, do what you think is right, as you 
performed the same operation on my ear when this child was 
only ten months old. I was at that time three months unJer 
your care, and was cured, and i-emain so." The writer ex- 
amined the back of her ear and found a deep depression, 
where there had been a loss of bone. Iler hearing in that 
ear was not perfect, but she was not very deaf. The opera- 
tion was then performed on the boy, when, by the aid of the 
probe, the bone was found to be denuded of its periosteum. 
Being of a strumous habit, he was ordered syrup of tlie iodide 
of iron, a small poultice of ground fla.x8eed,and subsequently 
an ointment of the red oxide of mercury, to dress the part 
«ind keep It open. 

April let. The wound had suppurated freely, but the 
opening was disposed to close; it was accordingly enlarged, 
»nd the previous treatment continued, with good diet and 
exercise in the opeu air. By the end of the month he 
reported himself well, wound healed, and all swelling diB- 





192 



DISEASES OF THE EAR. 



appeared. Maaj other cases of this same class the autnor 
lias seen while attending hie clinic during the last seventeen 
years. 

Case V. PerforaCmi of the mastoid process; okmhooa; re- 
moral of necrosed bone ; recovery. — Mary R., aged eight years, 
a robust-looking cliild, came under my care early in Septem- 
ber, 1861 f at the Howard Hospital. It was reported that she 
bad suffered from scarlet fever of a most malignant type, 
having been in a state of coma for several days. This gradu- 
ally passed away, when the throat and ears became affected, 
and a long period elapsed before complete convalescence 
took place. 

Present condition. — She is deaf in the right ear, with a con- 
Btant discharge of offensive pus, etc, ; on waahing out the 
parts, the meatus was found to have a white, soft deposit on 
its surface, with a granular condition near the membrana 
tympani, with a perforation of three-fourths its size. 

A raild wash to be applied of nitrate of silver in solu- 
tion. The parts kept clean by repeated injections of tepid 
water. Couuter-irritation was to be kept up in front of 
the ear, and air was to be passed through to keep the 
Eustachian tube open and force any accumulation of pus out 
from the middle ear, A guarded prognosis was given as to 
the ultimate result. Having improved coneiderablj", she 
ceased her attendance, and the writer saw nothing of her 
until called in haste to see her on September 2l8t. The 
history received from her father, an intelligent man, was as 
follows: The Sunday previous being a very hot day, the 
child was sleeping on a sofa, when the father, to cool the 
house, opened both the front and back doors, which pro- 
duced a strong draught of coot air upon the sleeping child. 
After retiring, she was attacked in the middle of the night 
with intense pain in her ear, causing her to scream and pre- 
venting all sleep. The parents applied a blister and used 
other means, but the relief was of short duration. When 
the writer was called to her she was suffering intense paiti; 
fever, with alternating chill ; pulse, one hundred and thirty; 
there was swelling over the mastoid region, involving the 
Bide of the face and eye. 
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K Treatment. — Believing that pus was formed in the mufltoid 
cells and was endeavoring to mnke its way outward, requiring 
only an outlet, the writer divided the skin free)}', muscle and 
pericranium, down to the bone. On withdrawing hia knife, 
blood flowed very freely, mixed with imperfectly-formed 
pus. A poultice was ordered, to be repeated every few 
hours. A saline mixture of citrate of potassa^ containing 
sulphate of morphia, was directed, to relieve pain. 

September 22d, 23d, 24th-30th. Better. Discharging pu> 
from the opening, which being not quite free enough, applied 
powdered red oxide of mercury to increase the discharge. 

November. During this month, visited the case every 
few days. The opening being disposed to close, introduced 
a sharp hollow steei probe, so as to perforate the surface of 
the bone, and applied to it freely the solid citrate of silver, 
which increaeed the discharge. 

December. In the early part of this month, the opening 
was again enlarged, and a piece of bone discharged. On 
the 19th, a larger piece of carious bone was found by the 
probe to be movable, and by enlarging the wound, it wa« 
removed with some difficulty, the bleeding being very free. 
A few days after this operation the discharge ceased, and 
the wound healed. There is a deep depression behind the 
ear from loss of bone. The membrana tympani has closed 
somewhat; the child is deaf in that ear, bat otherwise well, 
and continued so for several years. The bone measures six- 
tenths of an inch in length and three-tenths of au inch in 
width. It is now in the writer's collection, and has been 
examined by numerous distinguished surgeons. 

In the cases above related, which might have been in- 
creased by many others, we have examples of three of the 
principal forms of ear disease in the mastoid region, which 
will frequently be met with by any one who devotes much 
attention to the ear, and occasionally by those who pay but 
little attention to this department. The writer trusts they 
xv'ill be found useful as guides to diagnosis and treatment. 

In the first case, the simple division of the periosteum, 
with the subsequent application of the blister, was alt that 
was necessary to complete the cure. 

IS 
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In the second case, it reqiTired the second enlnrgement 
the opening and breaking down of the bone by the applica*] 
tion iif nitrate of eilvcr. 

The third clasg of cases was of greater danger to the patient, 
and it involved a larger number of the cells of the mastoid 
process. It therefore required a free perforation of the bone, 
and its removal in a diseased state. 

Tiiis was the tirat operation (December, 1861, and pub-' 
lished Februiiry, 1862} of the kind that had been performed 
in the United States (so far as the writer is aware), and he 
has repeateil the operation several times since, as, in a casefl 
the result of a severe fall, foreign body in the Eustachian ■" 
tube, etc. It hud been performed only eight times in Europe 
to the above date (and from 1862 to lb71), by Schwartze, 
Pagenstecher, Ilinton (London), Jacoby, Agnew, and Roosa, 
of New York.* *' Koppef and Schwartze report a case of 
epilepsy caused by retained pus in the middle ear, which 
was relievetl by perforation of the mastoid." In 1871, by 
Dr. F. Buszardj (London). Two successfal cases are reported 
in the London Lancet for April 29, 1871, of abscesses in the 
mastoid process, with perforation of the hone, under the care 
of Mr. Barwoll, of Charing Cross Hospital. 

Cask L — E. F. was only six years of age. History : severe 
pain in the head, which had the effect of sometimes driving 
her "half naad," and at other times of producing stupefac- 
tion. Two operations were necessary, the second b}* a probe, 
and the T-«hai>c<l incision was maintained open by a nail- 
shaped plug of gentian root until the thirty-sixth day after 
the first operation. 

The second case was of greater interest, on account of the 
patient having reached the comparative matnre age of forty- 
seven, and as the premonitory symptoms were accompanied 
by profuse epistiixis. ■ 

Kow it is the recognisied operation in properly-selected 
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cases. It wag, perhaps, too frequently and indiscriminately 
perfbrnried at tirdt, and afterwanls entirely rejected, and con- 
Bidered illcgititnate, althoiigli there can. be no doubt that 
cases occur in practice (such aa the writer has given) in which 
the operation might to be performed in obedience to the fun- 
damental principle that every accumulatiou of pus in the 
tissaea, especially when in contact with bone, ia to be evac- 
uated as soon and aa completely as possible, in order to 
prevent the noxious eft'ects upon neighboring parts and a 
further spreading of the inflammation. 

The tiaaues adjoining the mastoid process, viz., the dura 
mater, the internal carotid artery, and internal jugular vein, 
with the transverse and lateral sinus, are so important, that 
a raorbid process which spreads to them -from the middle 
ear is fraught with danger to life, independently of the cir- 
cumstance that the sense of hearing may be weakened, or 
even entirely annihilated. Tlie cells of the mastoid proeeas 
are in open communication with the cavity of the tympanum ; 
they are covered with the same mucous membrane, and par- 
ticipate in all the atfections of that cavity. Pus accumulates 
the more readily in these cells, as their communication among 
each other, and with the anterior part of the middle ear, ia 
often very narrow, so that the pus is easily shut in; besides 
which, a largo portion of the mastoid process lies deeper 
than the membrana tympani and the meatus auditorious. 
The membrana tympani ma}', therefore, be perforated, and 
the secretion of the cavity of the tympanum be allowed to 
escape freely outward; yet this will not provide an outlet 
for the pud witiiin the mastoid process, na has been shown in 
a case before related. If the matter accumulated there does 
not spontaneou.^ly make its way outside by the formation of 
a tistula behind the ear, which sometimes occurs, the surgeon 
has uo choice but to break through the external laj-er of 
bone, in order to gain access to the seat of the pus. The 
introduction of warm vapors into the Eustachian tube has 
tic decided beneiicial effect in severe cases, although, in mild 
forms of this affection, frequent gargling and repeated blow- 
ing of air into tlie tube, by means of a catheter, or an attach- 
ment to Politzer's bag, may serve to prevent the cose from 
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getting worse, and may act favorably altogether. If tlie bon 
luyer which hsis to be perfornted be very thin and fragile, a 
ordinary buttoned probe will answer the purpose (or a hollow 
Bteel director or probe); but if such be not the case, a hollow 
chisel ought to be used, and, in every instance, an incision, 
about an inch long, behind the ear, and parallel with the 
concha, ought to precede the perforation of the bone, as tirst 
recommended by Dr. Wilde, of Dublin.* This incision 
should be made, even when "au indistinct sense of fluctua- 
tion can be discovered, at least an inch long in the periosteam 
(and this alone will sometimes be all tliat is necessary). It is 
general ]y required parallel with, and about three-quarters of 
an inch from, the attachment of the auricle, in order to avoid 
the posterior aural artery, which, when divided, bleeds pro- 
fusely. The knife should be drawn from below upward, 
and, from the swollen state of the parts, the depth to which 
we are obliged to introduce the instrument is often nearly 
an inch. The hemorrhage, unless we wish to extract blood, 
may be arrested by placing a dossil of lint within the in- 
cision," saturated with the following styptic of Prof. Pau- 

coast : 

SL. — Saponis (C-Mtile), 31; 
Pota»sc C«rb. jij ; 
SpU. Vin. Rect. IJiij. M. 

If further relief be required, the chisel, director, or hollow 
probe should then be inserted in the middle of the incision, at 
an equal height with the opening of the ear, and ought to be 
carried hohzontally, and a little forward In this way the 
dura mater and transverse sinus are avoided, and the surgeon 
rapidly arrives in the large cells which are close above and 
behind the cavity of the tympanum. The instrument must, 
of course, be used very gently, and with interruptions in some 
cases for a considerable time, so as to avoid a sudden piercing 
of the bone. 

The first proposal to perform this operation was made by 
Johannes Kiolanus (1649) and Rollfuik (1656), who recom- 
mended it for deafness and noises in the ear, caused by ob- 
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Btructlori of the Eiiatachian tube. Vulsalva, in 1704, made 
injections through a fistulous opening which existed behind 
the ear; and J. L. Petit was the first to perform perfonitirn 
of the mastoid process by means of a hollow chisel and 
hammer. The life of the patient was saved thereby. Dr. 
Von Troltsch,* the diatingnished author and Professor of 
Aural Surgery of the University of Wurzburg, Bavaria, 
reports eight cases, all of whi<jh terniiiiated successfully ; so 
that the operation, if property and carefully performed on 
selected cases, is not a dangerous one. 

The second case occurred in the practice of Jeaaer (1776) ; 
his patient was a soldier, who had for several years suffered 
from pain in the ear, with suppuration and deafness. A slight 
proniitience having been formed behind the ear, Jeaser made 
an incision one inch long, after which very little pus came 
away, and it was only when he had penetrated with the probe 
into the cells of the mastoid process that much pus was 
evacuated. The pain in the ear then ceased at once, and 
never returned, and the hearing was also improved. The 
mastoid process, on the other side, was also pierced in this 
patient, with a trocar, for deafness, not for pain, and the 
hearing improved. The operation was now called *' Jesser'a 
operation." 

The third case is that of Fielitz. A young girl lost her 
hearing on one side, in consequence of an acute disease, and 
Buftered for five years, at intervals, from an offensive dis- 
charge from the ear, which was always preceded by fever and 
severe pain in the ear. The mastoid process was pierced 
with a pointed instrument, and injections were made, after 
which much pus escaped. The discharge gradually ceased, 
and the hearing became completely re-established. 

The fourth case is that of a patient under the care of 
Weber (1824). A peasant had Buffered for three months 
from a very painful suppurative otitis, and as an incision 
behind the ear did not mitigate the pain, a trocar was 
thrust, three lines deep, and obliquely forward, into the 
highest prominence of the mastoid process, ten lines behind 
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the ear, seventeen lines from the upper, and four lines from 
the posterior, edge of tlie niiistoid process. Much pus came 
away, and tiie pain disappeared immediately ; the suppura- 
tiou ceased four weeks afterwards, and a complete cure was 
the lesnlt. 

The fifth case ia that of Forget (1849). A young man 
became affected with otitis in consequence of a cold ; copious 
Buppuration in the ear set in, accompanied by paralysis of 
the facial nerve, but the latter disappeared a year afterwards. 
Two years after the comrneiicement of the illness, the patient 
became completely deaf on this aide, and the neigliborhood 
of the ear was greatly tumefied. The mastoid process was 
then pierced by means of a hollow chisel, and much pns 
escaped. A month afterwards, a sequestered bone, three 
centimetres high and two centimetres thick, was removed, 
and from t!iat time tiie patient began to improve, the suppu- 
ration ceased, and the hearing returned. 

The sixth and seventh cases occurred in tlie practice of M. 
Follin, of Paris (1859). In both cases there was a fistulous 
opening, which was dilated by that surgeon by means of the 
trephine; hIx weeks after, tlie cure was coniitlete. 

The eigiith case is one of Dr. Von Troltsch (18t30). A girl, 
aged ten years, complained, the second day after the ernption 
of scarlet fever, of violent pain in both ears, which continued 
to increase until the fifth day, and then began to diminish, iu 
cdtisequenee of a diaehurge from both ears having com- 
menced. The fever took its regular course. The discharge 
from the ears continued, and after some time the pain 
became again severe, especially behind the right ear, where 
a slight swelling was also seen. Three weeks after the com- 
mencement of the illness the pain becanie most intense, and 
was accompanied with headache and deafness. Pressure on 
the mastoid process augmented the p^in; the skin on the 
right side was stightly reddened, and the whole neighborhood 
behind the car and the upper and lateral region of the neck 
were diffusely swollen. Both meatuses were filled with thin 
pus, after the removal of which their walls appeared to be 
tumefied, and, iu the background, a drop of water was pulsa- 
ting, an evident sign that both membraute tyntpani were 
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perforated. lujectious of lukewarm water were then made 
four times a day, ntul after the hrjection, a weak solution of 
acetate of lead (five drops to the ounce) was dropped in, 
while mercurial ointment was rubbed in and around, and 
chiefly behind the ear. During the next few days the dis- 
charge was not lessened, and the pain very much increased ; 
the swelling behind the ear became more considerable, was 
very painful on pressure, and felt ooderaatous; no fluctuation 
was perceived. 

Six days afterwards, &n incision from one and a half to 
two inches in length was made behind the insertion of the 
concha, and parallel with it down to the bone. The bleeding 
was profuse, and pus appeared immediately afterwards in 
the level of the external opening of the ear. In the evening 
after the operation, violent pain was felt in the wound, but 
no longer in the ear; there was no fever. The swelling 
behind the ear became less on the following day, but again 
increased on the second day, when the pain also became 
more violent and the discharge less abundant; on pressure 
behind the ear, pus escaped from the meatus. Two days 
afterwards, Dr. Von Troltsch tried to penetrate the incised 
wound, which liad already become narrowed, by means of 
a buttoned probe. In this he succeeded only for three lines, 
and he therefore continued perforating with the probe, and 
afterwards placed a piece of charpie as deep as possible in 
the opening. Soon after, much pus, at first thin and after- 
wards thick, escaped from the opening, while only a trifling 
quantity was discharged from the meatus. On the following 
day tlie patient felt better ; the pain had entirely disappeared, 
and the hearing was improved. Injections were now made 
daily; the probe could penetrate an inch deep, and the in- 
jected water escaped through the meatus. About two months 
after, all discharge had ceased and the recovery was com- 
plete. The girl died eighteen months afterwards, of tuber- 
culosis of the lungs. The post-mortem examination showed 
the following condition of the organ of bearing; — On the 
right mastoid process a cicatrix was seen, which corre- 
sponded to the incision, and from this proceeded a canal in 
the mastoid process, with smooth walls, in the form of a eoue, 
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with its base behind, passing from, behind forward, fonr 
millimetrea long, and closed inside. The external nieatns 
was not pathologically changed. The mucous membrane of 
the tube was pale and covered with a little muuus; the 
narrowest part of the tube was abnormally dilittcd ; its 
osaeoHS part was cylindrical and also dilated. The posterior 
half of the raenibrana tympani was wanting, except a small 
atrip behind and above. The anterior part of the hole was 
drawn inward, and grown together with the opposite wall of 
the cavity of the tympatiuni. The manubriuni mallei was 
drawn inward, and firmly soldered to the wall of the laby- 
rinth. The cavity of the tympanum, therefore, consisted, 
properly speaking, of two parts, the anterior of which, lying 
before the manubrium, was connected with the tube, and the 
posterior, with the meatus. There was no communication 
between these two parts, so that water injected through the 
meatus did not penetrate into the tube. The posterior half 
of the cavity of the tympanum, which communicated with 
the meatus, was also completely closed, posteriorly and 
anteriorly, towards the mastoid process. The stapes was 
grown together with the upper part of the perforation, but 
it was movable, and its joint with the crus of the incus was 
not severed. The malleus and incus were also movable. 
Between the head of the malleus and the ostium tympan- 
icum of the tube, there was a firm and strong band, horizon- 
tally situated, which contained the tendon of the tensor- 
tympani muscle. This band connected the inner and the 
outer wall of the cavity of the tympanicum, and communi- 
cated with the exudations separating the cavity of the tym- 
panum in two halves. At the left side the meatus did not 
contain any abnormal secretion. The upper part of the tube 
was abnormally dilated. The posterior half of the mem- 
brana tympani, close to the manubrium of the malleu.s showed 
an indented perforation of the size of a grain of liemp, 
the posterior edge of which was grown together with the 
opposite wall of the cavity of the tympanum, and with the 
capitulum of the stapes. 

A seriea of rather succulent adhesions connected the upper 
and anterior part of the membraua tympani with the teudoo 
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of the tensor tympani muscle and the opposite wall of the 
labyrinth. A thin but firm adliesion was eeen backward. 
The mucous menibraDO of the cavity of the tympanum was 
thicker, softer, and contained more blood than usual. All 
the ossicles were freely movable. The cells of the mastoid 
process were fine, its meshes tilled with a reddish-yellow 
liquid, which only contained a few small nucleated cells and 
exudation corpuscles. The history of this case gives another 
striking proof of the fact that very considerable changes 
may take place in the membrana tympani, and, nevertheless, 
the hearing of the individual concerned may not be aeriouely 
affected. 

Case I. Of otitis interna of author, followed by death, and a 
partial post-mortem examination. — Mary II., aged six years; had 
scarlet fever when three years of age ; was feeble a long time, 
but her ear was not treated except to keep it clean by wash- 
ing. About May, 1857, the child began to complain very much, 
and came to m}* office. Ordered a small blister, and a solution 
of one grain of sulphate of zinc to the ounce of water aa a 
wash. Internally, as a tonic, half a grain of sulphate of 
quinia three times a day. Oti exaniinatlou, the right mem- 
brana tymiiani was found to be entirely gone, and there was 
considerable discharge of unhealthy pus from the ear, indi- 
cating caries, or disease of the bones. Having been bene- 
fited by the treatment, she did not return to my ottice nntil 
June 6th, when she was Buft'ering intense pain from inflam- 
mation of the middle ear, the result of exposure, the dis- 
charge being much increased. Being a very willful child, 
her parents had but little control over her. I directed coun- 
ter-irritation to be renewed, with the internal useof an opiate 
to relieve the pain ; did not use leeches on account of her 
feeble condition. 

■ Visited her on the 8th. Pain still very persistent, and 
riead bent to the side of the affected ear. Fearing convul- 
sions, I ordered four leeches to the back of the ear, over the 
mastoid process, with sedatives internally, opiate fomenta- 
tions to the ear, with warm foot-baths. In spite of treatment 
she continued to grow worse, and had considerable discharge 
of pus from the nose, aud was unable to swallow for a day or 
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two prior to June 26th, when she had a severe attack of con- 
vulsions. This was coiinteracteil by the employment of 
leeches and cold applications, but was soon followed by a 
state of coma, and she died on the 28th of June. The family 
being nnwilling to allow an examination, the writer was only 
permitted to remove the temporal bone and ear, which he 
did by sawing a V-shaped piece, and removing the entire ear. 
In spite of her antemic condition, the coverings of the bruin 
were much congested and thickened, with eftiision of fluid 
into the ventricles, and considerable eofteniug of the sub- 
stance of the cerebellum. 

Eiir. — The membrana tympnni was almost gone, yet, 
strange to state, in the middle ear, although tilled iip with 
greenish pus, and the membrane soft and detached, was 
found the malleus and incus, which he has retained. On 
cleaning these bones, however, they were found to be ulcer- 
ated. The semicircular canals and the cochlea were almost 
free from disease, which had passed from the middle ear to 
the lateral sinus and membranes of the brain, causing a low 
form of inflammation, with softening and effusion, ending in 
convulsion and death. 

What seemed very remarkable in this case was the long 
period that the small bones remained in the ear, notwith- 
standing the discharge, showing how slowly the ligaments 
connecting the bones ulcerate. 

Cabb II. Case of chronic otitis inlerna with acute attack extend- 
ing to the brainy followed bi/ death; icUh post-mortem examination, 
etc. — Mary E. C, aged fifteen years and eight months, about 
the year 1866 euft'cred from an acute attack of otitis externa 
from cold, involving the membrana tympani. She applied 
as a patient under the writer's care at Howard Hospital. She 
was treated by the application of tincture of iodine over the 
mastoid process, with active purgatives. When the acute 
symptoms disappeared, the cleansing wash of warm water 
was changed to a mild astringent one, and she was put on 
the internal use of the syrup of the iodide of iron. After a 
few visits she ceased her attendance. She applied at the 
hospital again on the 14th of DeccTnber, 1868, with an acute 
attack of otitis media and interna; the pain was over the 
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occipital region. The history given by her mother, an intel- 
ligent but feeble woman, was as follows: That the girl had 
recovered from lier tbrnier attack with some Inaa of hearirbg, 
with now and then some pain and slight disciiarge from the 
ear. She was, however, nftected at times with a distressing 
feeling of giddiness, and had to give up part of her occupa- 
tion of pressing goods, requiring stooping; and at times this 
feeliTig was so strong that she was sure, had she not taken 
hold of some object to support herself, she would have fallen. 

At the age of fourteen she began to menstruate, and always 
after the flow came very freely, even more in quantity than 
her mother at her age; this, however, brought no relief to 
the gymptoms of giddiness, and yet slie was bright, cheerful, 
and her general health seemed otherwise good until her 
attack. 

As the external meatus was full of pus and mucus, she 
was directed to have warm water to wasli the parts, with 
solution argenti nitratis, applied to diminish the discharge, 
and leeches at the lower part of the auricle, with foot-bathe 
and anodynes to relieve pain and procure sleep. After the 
acute symptoms had disappeared, blisters dressed with mor- 
phia were freely employed; and, to aft'ect the brain symp- 
toms, large doses of bromide and iodide of potassium. Moat 
of these remedies were rejected by the stomach, as there was 
cotistatit violent vomiting, against which numerous agents 
were employed, none of tliem procuring much relief except 
small pieces of ice. There was a tendency to constipation, 
which was relieved chiefly by injections of warm water. 
The chief point of pain was from the top of the spinal column 
to the occipital bone, lier pupils were generally contracted, 
with defective vision; pulse varying from 70 to 90. During 
the lust two weeks the eyes became injected, and unless 
under the influence of atropia, she was not able to see at all 
distinctly. 

January 26, Prof. James A. Meigs visited the case with 
me in consultation, and confirmed my diagnosis that an ab- 
scess or abscesses liad formed on or in the brain. Ho recom- 
mended the use of morphia to relieve pain, and to continue 
the use of the bromide of potassium and blistering. The ear 
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stUl coiitiimed to discharge pus and mucus, and ouly once 
blood, and a small piece of bone, which was lost before there 
was an opportunity of seeing it. Her head was kept on a 
pillow, bent forward ou her cheat, and if it was moved it gave 
her great pain ; and in one instance, when mo%'ed to change an 
under-garment, it produced such a severe convulsive move- 
ment that it was thought she was dead. There was slight 
internal strabisraus, with a tendency in the tongue to be pro- 
truded to the left side. Slie discharged a considerable amount 
of mucus, etc. by the mouth and nose, but never had a 
cough or pain in the chest. Sheswallowed witliout difficulty; 
could move her arms and limbs; her tongue was moist until 
two days before her death, when it became almost black. 
She died B'ebruary 15th, 1869, without a struggle, singing a 
few hours before she passed away. She was deaf in the left 
ear, with perforation of the membrana tyrapaui, except after 
a free discharge of pus or blood. 

Post-mortem forty-eight hours after deatli, assisted by Drs. 
James Collins, J. S. Cohen, and C. S, Turnbull. 

The incision was made through skin, fascia, and muscles 
down to the bone on a line with the ear, and the scalp dis- 
sected hack to the occiput, and forward, so as to expose the 
temporal hone, cutting close to the bone and zygomatic pro- 
cess; the cranium was sawn through posterior to the co- 
ronal suture, so as to prevent deformity. A second incision 
was made just above the temporal bone back to the occipital 

bone, and then the temporal 
bone sawn down to tlie bjisc, 
and by means of the chisel the 
bone was separated bo as to 
obtain the bony portion of the 
ear entire to examine it. The 
brain was then removed, cut- 
ting carefully into its mem- 
branes, which were slightly 
congested; veins very turgid; 
surface of brain congested ; 
effusion in ventricle, containing three ounces of eerum, and 
vessels much distended, but no abscess in brain or on ita sur- 
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ice; 8liglit effusion in sheath of optic nerve. The cerebellum 
"was then removed; it was softened, and the left lohe, situ- 
ated at B (Fig. 61), when cut into, was found to contain a sac 
(Fig. 60) of jijogenic membrane containing about two ounces 
of green pus, which did not separate when allowed to stand. 
When examined by the microscope there was seen true pu9 
globulea. There was thickening of the membranea at this 
point, and a necrosis of the bone opposite it into the middle 
ear, as seen in the drawing {Fig. 61). 

Fig. 61 — Examination or tub Bone rkmuvzd. 
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The temporal bone was deficient in size, slightly necrosed, 
with a anudl opening at A, through the sinus into the cere- 
bellum on the one aide, and into the middle ear on the other. 
This sinus was tilled with dark-colored congiila. 

I The lining of the whole of the exteriial meatus was soft, ele- 
vated, and of a dark color; its surface was denuded of lining 
membrane beneath its purulent matter. There was but a small 
rim of merahrana tympani, and a part of one of tlie email 
boDea. Upon filing the bone down to the semicircular 
canals, it was found that they were also filled with this pus, 
etc. By making a section with a very delicate aaw through 

[the horizontal portion of these cavitiea, the vestibule and 
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cochlea were exposed. A portion of the niembranoas laby- 
rinth wrts removed and examined, and it was fomid to contain 
pus globules. The nerve, aa it passed from the external ear 
to tlie brain, the portio dura (C), waa healthy, but the portio 
niollia of the seventh pair, the auditory proper, was diaeased. 

A portion of the brain, under the niicroacope, was iiornaal 
in structure, but the cerebellum had lost its beautiful arbor 
vitffi-like character, its iibres being broken and softened. 

Tliis class of ear eases, according to Toynbee, are remark- 
able and rare, for there is evidence to prove that tlie disease 
originated elsewhere; and it ia apparent, from the direct 
communication by blood-vessels between the membranous 
meatus and the bone forming the lateral sinus, that disease 
could be easily transferred from the inflarae<I meatus to the 
bone beneath. Most of the instances which we have seen, 
and are also recorded, are cases advancing from the tjunpanic 
cavity, or mastoid cells, outward to the meatus, in which 
process the cerebellum and lateral sinus were implicated. 

This atfection is termed by Toynbee chronic catarrh of the 
dermoid meatus and the mucous menibrane of the tympanum. 
We prefer the name at the head of this article, as our dissec- 
tion proves the disease of the bone, as may be seen by look- 
ing at the bono removed. 

In a series of dissections of fifteen eases of fatal otorrhcea, 
Von Troltsch* has ailded some valuable contributions to our 
knowledge of pathology, and of the course by wlii^h these 
cases become fatal. An abstract of seven of the cases is here 
given. 

In a case of purulent inflammation of one year's duration 
with polypus, caries of the labyrinth wall of the tympanic 
cavity hud resulted in a fistulous communication through that 
wall just above the fenestra ovalis, through which the puru- 
lent matter had passed into the vestibule and semicircular 
canals, thence through the internal cribriform plate along the 
meatus internus to the brain, causing a fatal meningitis of the 
base of the brain. 

In another case a polypus from the mucous menibrane of 
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small cavity, a part ot" the tjmpanura above the deeper 
portions of the external meatus, had projected througli the 
bone into the meatus, so that it could easily have been mis- 
taken for a polypiia of the meatus. 

A third case offers the peculiarity of multiple unconnected 
abscesses iu the brain, one on the side of the diseased ear, 
and one on the opposite side; the lateral ventricle on that 
side being also filled with purulent matter. 

In the sixth ease a purulent inflammation of right tympa- 
num, icitkout a ■perfiyration of menibrana fi/mpani, led to a per- 
foration of the roof of the tympanic cavity, phlebitis of the 
vena mastoidea and transverse sinus with metastasis in the 
lungs. The mombrana tympani was found much thickened, 
and had thus resisted rupture. 

In the seventh case a purulent inflammation of middle ear 
had destroyed the stapes with the membrane of the fenestra 
ovalis, and through the vestibule caused a pachymeningitis 
with two abscesses in brain and a phlebitis of the superior 
petrosal sinus. The phlebitis of this small sinus is explained 
by the small blood-vessel, Avhich runs inward towards the 
mastoid process under the superior semicircular canal, en- 
tering the bone on the inner surface of tlie petrous portion, 
above and between the orifices of the meatus iiiternus and 
the aqueductus vestibuli. Tiiis vessel was first described by 
Odenius,* and in two cases he was able to follow it into the 
superior petrosal sinus, so that we have here the circulation of 
the middle ear in new direct communication with this sinus. 

The following Case III. is of periostitis of the mastoid por- 
tion terminating in caries and death, as may be seen in Figs. 
62 and 63, taken from a post-mortem specimen iu the author's 
cabinet. 

The cartes advanced internally, involving the tibrous and 
osseus portion of the temporal bone, and terminated futalty 
in abscess of the brain. In such cases, when we cannot see 
the swelling, and the discharge is from the meatus, of a thick 
yellow pus, alternating with a thin and watery fluid, and 
there has been a sudden exposure, followed by intense bead- 



FATAL RESULTS FROM CARIES OF TEMPORAL BONE. 209 

astringent injections be resorted to until all the inflamma- 
tory action has sabsided and passed away. If these active 
measures are neglected, we find death soon follow; whilst 
post-mortem examination reveals pus in the mastoid cells, 
and internal ear, and even portions of the temporal bone 
destroyed. 

The subjoined cases* exhibit how rapidly grave results 
may follow from caries of the temporal bone, a result of ne- 
glected otorrhcea. 

" Dr. E. H. Bennet showed to the Pathological Society of 
Dublin two specimens illustrative of the fatal results of 
caries of the temporal bone. Both patients were women, 
and had, previously to their fatal illnesses, enjoyed good 
health, with the exception of occasional slight otorrhcea. The 
first patient, aged forty years, became suddenly excited, vio- 
lent headache set in, and in two or three days she became 
comatose, and never rallied. After death, appearances sim- 
ilar to those in fatal cases of cerebro-epinal arachnitis were 
noticed. An extensive decomposition of lymph had taken 
place in the pia mater beneath the arachnoid membrane. 
The lymph lay thickest close to the origin of the seventh 
nerve of the affected side; and around its insertion into the 
medulla oblongata, a perceptible induration existed. The 
lateral sinus was healthy, but the entire petrous portion of 
the temporal bone was softened and red. The portio mollis 
was adherent in the internal meatus, and the tympanum was 
destroyed. These latter lesions were evidently of an old 
date. The inflammatory action in the fatal attack had prob- 
ably originated in the seat of the primary disease, and spread 
thence inward along the course of the portio mollis. The 
second patient, aged thirty- five, had been attacked with se- 
vere pain in the head. Sudden symptoms of general pyrexia 
followed, and shortly afterwards complete paralysis of the 
portio dura on the affected side. In this instance, death was 
clearly due to pyaemia, pleuritis and general pulmonic con- 
gestion having set in before death. Here, signs of menin- 

* British Medical Journal, December 24th, 1870; Medical News, Philadel- 
phia, February, 1871. 
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gitis were wanting; for, though the brain was somewhat 
congested, no purulent deposits had occurred. An encysted 
abscess was found in the temporal bone, and the petrosal 
and cavernous sinuses were full of purulent matter. Deposits 
of pus were discovered in the lungs. A remarkable symptom 
which had been present during life, was explained by the 
condition of the cavernous sinuses. This was the extreme 
distention of both conjunctivse with serous fluid, the result 
of passive congestion in the ophthalmic veins. The nerve 
trunk of the portio dura had apparently been destroyed 
•hortly before death." 



CHAPTER XIII. 



subacute, complicated, and chronic inflammation of the 
cavity of the tympanum — catarrh of tee middle ear 
(catarrhal deafness). 

Of the affectiona of the ear, none occnr more frequently, 
or require more care in diagiiosii? atul treatment, tlian iiiflain- 
matiou of the middle ear. It assumes three forma, — simple, 
complicated, and chronic. The simple form is a sequela of 
acute catarrh in child rcti and adults; also bronchitis, pneu- 
nmnia, etc. There is eviilently swelling of the mucous mem- 
brane lining the middle ear, with or without a secretion of 
mucus or serum, and a discharge of mucus from the nose, 
with loss of hearing and a feeling of stuffing of the ears, 
as though a cloth had been placed over them; also an 
itching sensation, which the patient endeavors to relieve 
by pulling the ear upward and outward, producing more 
or less ringing, likened by the patients to the singing of a 
boiling kettle, puffing of a locomotive, and other similar 
Bounds. 

The objective symptoms are almost always a change in 
the secretion of the meatus audstorius to a yellow or a brown- 
ish-yellow. The cerumen assumes a darker tint, becoming 
almost black; and instead of remaining in thin layers on the 
sides of the meatus, runs together, forming a compact mass, 
covering almost, if not entirely, the raembrana tympani. 
The following cases will illustrate the simple, snbaeute, com- 
plicated, and chronic forms. Detailed in this manner, we 
can best make it plain to our readers. 

Case I. tSinipfe mjfnmnwtion of the middle ear ; cniarrkal 
dea/ne,os foUoioinij bronchitis. — Miss L. T., aged eighteen, of 
New York, while convalescent from a severe attack of acute 
bronchitis, about the end of the second week gradually be- 
came deaf, with roaring iu the ears, and had to be spoken to 
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in a very loud tone of voice. She complained of a seusation 
of etnffiiig in the eara and nose, and lieaviness of the head. 
On exaniiiiation, the meatus was fonnil covered with large 



ilc3 of ervithelii 



Til 



dark colored. 



8calC3 or epithelium, ilie cerumen waa very aarK color 
and adulicate pellicle covered the riiembrana tympaiii. The 
nose and pharynx were swollen and red. On testing her 
hearing hy my watch, she could only hear it with the right 
ear when in close contact, and with the letl at a distance of 
one inch. 

Treatment. — A wash of bicarhonate of soda applied warm 
to the meatus, and a gargle of the same. Internal use of 
ten grains of chloride of ummonium every two hours in a 
mixture with sugar and water. The cars were washed out for 
several days, until all the brown cerumen and epithelium 
were removed. A solution of sulphate of zinc, one grai?i to 
the ounce of water, was afterwards injected to restore tone. 
This treatment improved the lieariug, so that the watch could 
be heard at ten inches from the right and twelve inches from ^H 
the left ear. Btill, hovvever, the sounds continued, and there ^1 
was considerable discharge of mucus from the nostrils. Thu— 
dichum's diuiche was then employed, first with a solution ot 
common salt and warm water, and subsequently with a solu- 
tion of alum, which diminished the discharge after havin^^ 
been u^^ed seven or eight days. The hearing, however, wa»- 
not restored. Pulitzer's air douche waa then tried, first witlv_ 

air, subsequently Avith ether, and a-- 
mixture of ether and chloroform by^H 
means of Dr. I'omeroy's glass at— ^* 
tjichrnent (see Fig. 64). Five ap- 
plications of this restored the Itear-^H 
ing almost to its normal standard. ^^ 
A recent letter from her medical attendant states that shfr 
continues to hear ahnost as well as before her attack. 

Case IT. Sitbnrute attn/f. calarrli, the result of an onUnortr 
colli, ichlch icivs increased 6y crossin</ the Atlantic; deafiias oj 
one ear for fioe weeks. — Rev. B. C D., aged fifty-five, IIouo- 
lulu, sent to me by Dr. Goodi;ll. While in England contracteA 
a severe cold, which ran its ordinary course, with the excep- 

' f, tirat in both ears 



Fig. 64. 
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the right. On examination, the same coiiditiona were found 
as in the case liefore rehiterl. In the riglit ear he could hear 
my watch at about two inclios distance. On closing tlie left 
car, he liad to be spoken to in a very loud voice, and it was 
witii difficulty that he could understand. On tlie loft, al- 
though the citcumstaiices were the same, be could bear ordi- 
nary conversation, and my watch at a distance of thirty-six 
inclies. After the same course of treatment witli the right 
ear, tlie left ear meanwhile being closed, tlie watch could be 
heard at twelve inches, and conversation at twenty feet. As 
there was considerable roaring in the left, he was supplied 
with a Politzer's bag and itihaler, with tincture of iodine, to 
be employed until tliese symptoms had passed away. 

Cask III. Sitbacide aural miorrh of several months' duration; 
deafness unfits the patient for the performance of his duties. — 
August 16th, 1870, Rev. M. W. C, aged thirty -six, born in 
Pennsylvania. While a pupil at tbe Divinity School, in this 
city, contracted a severe catarrh, with cough and general im- 
pairment of health. Has been under tbe care of Br. 11. Y. 
Evans, of this city; his general health had improved by the 
use of extract of nux vomica and iron ; but he is so deaf aa to 
interfere with his studies. Dr. E., therefore, sent bini to be 
relieved. 

Si/mptoms. — Left ear has a feeling of fullness, with great 
discomfort; watch heard only at three inches; in the right, 
conid hear it at three feet ; meatus normal; left meatus in- 
jected and swollen ; memhrana tympani congested along the 
handle of the malleus; light spot not well eeeu; left eye in- 
jected; left Enstnchian tube contained mucus; right free. 

Employed Politzer's method of inflation, with some relief to 
the feeling of fullness. Internal treatment, a mixture contain- 
ing liydrochlorate of ammonia, ten graim*, three times a day. 

August 18th. Again employed the air douche. The 
hearins: distance for the watch increased to six inches. As 
there was a nasal tone, with enlarged glands, Thudichum'a 
nasal speculum was applied, and powdered alum was blown 
up the nostrils ; the throat was penciled with glycerine and 
iodine, also gargled with alum and borax. 

August 2l8t. Treatment has removed the nasal voice, 
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and by the oae of the douche the hearing has improved some' 
fifteen iiiehtia ; the [latieut desired to go to the coiintry, uiid 
continue hi^ treatment. 

February, 1871. lie was perfectly cured, and now performs 
his uaunl duties as a clergyman of a parish in Pennsylvania. 

AURAL CATARRH AND ITS COMPLICATIONS. 

The first complication with which we are apt to meet is a 
chronic att'ectiou of the Eustachian tube, and one of the 
most prominent symptoms is the increased resonance or re- 
verberation of the patient's own voice. If the tube of only 
one side be closed, the tuning-fork will be heard more 
acutely in that ear. There is also more or lesa pain as an 
accompaniment. It is described as a biting or giuiwing pain, 
but is not of long duration. There is also at times pressure 
and heaviness in the head, and in some rare instances we 
have noticed vertigo. The objective symptoms are increased, 
redness of the nostrils, with elongated uvula, and enlarged 
tonsils, extending to the pharyngeal extremity of the tube, 
Trhich is seen rounded, swollen, and covered with a gray 
mucous secretion, when examined by the rhinoscopic mirror. 

Cask IV, Aural cofarrh of right ear of twenty jice ycarv ditror 
tion, of left ear of thre*^ months' duration ; pharynx, JEugftmhian 
tube, ami membrana tt/mixini involrtd. — Mrs. Y., aged seventy, 
of Philadelphia. Has been very deaf in the right ear for 
twenty- live years, in the left ear for three months, so that 
she could not hear ordinary conversation, unless the voice fl 
was so much elevated as to be painful to others. The watch ™ 
could not be heard on either side; could hear the tuning- 
fork on both, but best on the right ; meatus of both ears 
very dry ; membrana tympani of right ear retracted, opaqne; 
handle of malleus could not be seen, and no light spot; 
left membrana tympani not so opoque, more normal in 
curvature ; there was a small nicer in the nostril, and the 
pharynx was much relaxed and thickened; cough in tlif 
morning from accumulated mucus; Eustachian tube of right 
side evidently closed ; left side was open, and gave a very ^ 
faint, moist sound. ^M 

JjM<fH{.K>is. — Catarrh of middle ear involving Eustachian 
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'tubes, membrana tympani, and pharynx, following an attack 
otpneunionia, 

|H TVeatmeni. — Light penciliug of the ulcer in the uose with 
solid nitrate of silver; dressed with uiigt. bydrarg, iiitr. and 
cerat. aq. rosar., equal parts. Suutt', for catarrh of pharynx, 
of powdered cinchona and cubcbs. Folitzer's douche to in- 
fiute the middle ear on the left side, changing it occasionally 
to the riglit side, with vapor of ioiline, with irilmler, intro- 
duced by Dr. Roosa, the object being to diminish the thick- 
ened condition of the mucous membrane of the middle ear. 
A solution of sulphate of zinc was also injected into the 
Eustachian tube by Bishop's nebulizer; Bubsequently, by 
Eustachian catheter with double opening (see Fig. 92). The 
solution of chloride of ammonium was also used by the same 
means. Dr. Solis Cohen kindly assisted me. 

■ Internal treatment, fifteen grains of the hydrochloride of 
ammonium with sugar, three times a day. 

Local treatment of pharyngeal mucous membrane by 
means of gargles, insufllation of powders of tannic acid, etc. 
This treatment continued through March, with slight im- 
provement. By the 10th of April she could hear her own 
watch with left ear, and the voices of her children. Throat 
less injected. On the 20th of April she could hear her watch 
faintly with the right ear, which she had not done for twenty- 
five years. 

!■ She continued under treatment until July 6th, when she 

"^•was satiafied with the extent of the improvement. The left 
ear was entirely restored to its former normal condition, but 

IP the improvement in the right did not contiuue; she lost the 
power of hearing the watch, but was able to hear general 
conversation much better than before treatment. 

tCASE V. Aural cabirrhy leiih ohstruciion of tke orifice of 
Eustachian tube, etc. — E. W. G., aged twenty-eight, of Centre 
Coanty, Pennsylvania. Has been deaf for tive years, but 
only noticed it during the last three years. Has never had 
any severe disease except sick headache, and great liability 
to take cold. The progress of the deafness has been slow, 
yet getting worse each year. Very much increased during 
the last twelve months. Cannot hear general conversation. 
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No hereflitary disease. Ilis mother, a sister, and brotlier 
are deaf, lias been under treatment occasionally for two 
years. Visited rae for tLe first time in September, le69, but 
bad not time to be treated. 

Prcsait condilion. — Has never had pain ; general health 
good, except sick headache from excess of food; bilious 
habit, yet regnlar in bin bowels; sleeps well ; noise in both 
ears, even in his best ear, after taking a cold from having his 
hair cut in cold weather; speech thick and nasal. Exarni- 
Dfttiou of tonsils found them very much enlarged, with 
thickening of the nvnla, and chronic pharyngeal catarrh; 
no doniit this condition, acting npon the orifice of the Eusta- 
chian tube, dipplaeed it, which was shown by the use of the fl 
rhinn:*copic mirror. There was also hypertrophy of the 
gland:^, with swelling and hj-perreniia of the mucous mem- 
brane. Right ear, meatus irritable; membrana tympani nor- 
mal; light spot seen; hearing distance, September IGtb, 1870, 
four inches. Left meatus, no cerumen; appearance, mem- 
brana tyrapani normal; Eustachian tubes open with difficulty, 
requiring a very strong blast of air through the Eastachiao 
catheter; left, moist; right, dry. 

JVcatmcni. — Had applied to tonsils various agents to dimin- 
ish their size; the best result was obtained by paintiug them 
with tincture of iodine. ^ 

September 17th. Removal of a portion from each tonsil by^| 
the knife; then applied the pencil of caustic soda and lime. 
This was continued every second day until they were reduced 
to one-half their former size. The Eustaeliian catheter wii» 
introduced every day until the 28th. On that day there 
was less noise in the ear, and Politzer's apparatus was then 
employed with success. 

On the 29th September, hearing distance of right was seven, 
inches; left, fourteen inches. Hearing distance for general 
conversation so much improved that his friends cougratu-_^ 
lated him on the wonderful change. H 

September 30th. Again employed the air douche, with in- 
creased improvement in both ears. He ha<l now to leavt^ 
for home, owing to the sieknoes of oue of his children, am3- 
promised to return if the improvement was not permuuent, 
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This is the third or fourth case in which the remnval of 
enlarged tonsils and uvuhi haa been of most decided advan- 
tage both to the voice aiul hearing- In niimcroUB ottier cases 
we have known the tonsils to be entirely removed with so 
little care, that not the slightest improvement to the heantig 
of the patient resulted. 

Case VI. Chronic catarrh of the middle car. Eustachian tube, 
and memhrana tyivpani ; Jicc }/cars' dnration {complete dmfness 
of both ears); no improveyiient. — Mrs. Mary S., aged twenty- 
four, born in Lancaster County, Pennsylvania, of German 
parentage, lias been deaf for five years. Oeneml liealtli good, 
meuatrUHtion regular, no children, no deaf reJatioiis. Ac- 
cording to her statement, five years ago she went to a party, 
and, after becoming heated, with the same dreas on drove to 
the sea-beach, and there took a bath. Tliia was followed bj 
a severe cold, which left her completely deaf. She applied 
to numerous irregnlar (so-called) car-doctors, who placed 
various oils, etc. in the external ears without bcneiit. About 
one year since she placed herself under the care of Dr. Jaraes 
Collins, a well-quuli6ed surgeon, who has given the subject 
of aural att'ections considerable attention. His diagnosis 
was "chronic aural catarrh," for which he treated her after 
the most approved method for one year, without any favorable 
result. He then sent her to tho Howard Hospital, 

Ol>jective Sijmpfoms. — Meatus auditorius of right side dr}'; 
memhrana tympani resentbting parchment; no bright spot; 
handle of nvalJens invisible ; has pain over the nose, and dis- 
charge of an otienaive character, indicating oztena, disease of 
the mucous membrane lining the nasal bones; can only hear 
a trip-hammer or the rumbling of u car; a smalt amount of 
air entered the Plustachiaii tube by forcing it with an air- 
pump or the hand-apparatus. Right ear sensitive to electro- 
magnetic current when tilled with salt and water; left, when 
filled with the same fluid, not sensitive with the conductor in 
the meatus. 

Diagnosis. — Aural catarrh {sclerosis) of the mucous mem- 
brane of tho middle ear. 

Prognosis. — Almost hopeless. 

TVeatment. — Bichloride of mercury and hydrochloride of 
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aminotiiam, with ioJide of potussiuiii, oil of hyoscyamns per 
coctum ; perforation of the membrana tympani, and injection 
of tliiida into middle ear, application of the induced current 
and the use of Politzer'a and Thnilichum's douches, all of 
which has been carried out without benefit. 

The treatment was continued for three moiitha, resulting 
in but very alight benefit to her hearing, but her catarrh 
and ozjena were much improved. She was recommended a 
Has well's ear-trumpet. 

Ill the abstract of the proceedings of the Otological Con- 
gress,* held at Dresden, September, 1868, furnished by Dr. 
Iloosa, the treatment of nnti-pnrnlent catarrh of the middle 
ear was discussed, and Piigenstecher's nomenclature was 
adopted as the basis ; — 1. Ilypersecretiou j 2. Vascular ectasia; 
3. Sclerosis. 

lu the first-named form the use of the catheter with air, 
vapor of the muriate of ammonia and injections, Politzer'a 
method, internal use of quinine, iodide of potassium and 
iron, rubbing the skin, treatment of the nasu-pharyngeal 
membrane by gargles and injections, and paracentesis of th& 
membrami tympani, were the remedies spoken of. 

In the second form, no irritants should be used. The in- 
ternal use of acids and the application of the artificial leech 
were recommended. 

In the third form the injection of irritants was advised. One 
of the members of the Congress had used asolutioii of atroptt]» 
(grrt. ij to fgi), poured into tlie ear, with benefit in some cases, 
so far as diminishing tinnitus was concerned. This we con- 
sider too strong a solution to be employed without a great 
deal of care. We think even grs. ij to f|i of water a very 
strong solution, for fear of a slight perforation or theliiviuiaa 
foramen allowing a portion to pass into the throat by the 
EustuL-liian tube. Obturation of the canal, as suggested by 
Pulitzer, had been practiced ; but one delegate (Ilinton) had 
not seen any benefit from this procedure. In the first clasft 
of cases almost all recover; in the second, one-half; in the 
third, one-sixth; and in the fourth, they are obliged to adopt 
a good hearing-trumpet. 



4 
I 




PATnOLOOY OF CHRONIC AURAL CATARUn. 



219 



PATHOLOGY OF CHRONIC AURAL CATAKRH (CAVITAS TYMPANI, 
OR MIDDLE EAR). 

According to the late Joseph Tnyubee,* the cavitj of 
tlie tympaiiurn, or middle ear, when diseased, contuins the 
following abtiornial contents; pus, mucuSj serum, epithe- 
lium, lymph, blood, chnlesterine, ecrofulous, oily, and cal- 
careous matter. He describee a case of chronic catarrh, 
in wliich he made u post-mortem examination, and found 
muons escaping from the tympanum through an oriHeein the 
I rnembraiiatympani, not normal, but thick and dark-colored, 
and distending the cavitj (showing one of the most conimoii 
coniplicatiotiB). 
I No. 279 in his Catalogue, The tympanum nearly full of 
firm lymph. 

No. 280. Right ear. — The tympanum eoutaina a masa of 
soft, pale substance, which surrounda the stapes, and partly 
conceals the other ossicles. Hiatory. — Male, aged seventy- 
nine ; deaf for four or live years ; the deafness came on slowly 
from cold. The right ear was the worst. He could hear the 
click of the nail. This man, while living, suffered from a 
feeling as of stopping up on tlie tight side of the head, and 
from a noise like the ticking of a clock, which was worse 
during a cold. The membrana tympani, on examination, 
was seen to be white, concave, and thick. The act of blow- 
ing the nose was accompanied with a feeling of cracking and 
bursting in the ears. 

No. 280a, Right ear. — The meatus contains purulent fluid 
and thickener! epidermis. The membrana tympani had 
fallen into the promontory, and was of u dark c dor, and 
thick. The anterior part of the tympanum is tillod with a 
Urm mass, resembling a partially-decolorized clot; the pos- 
terior part is tilled with a clot of comparatively recent blood, 
■which appears to extend into the mastoid cells. The malleus 
and incus are freely movable; the base of the stapes issome- 
"\\'hut less movable tlian natural. Hiatory. — Male, aged sev- 



• Toynbce'g Descriptive Catalogue of Preparations Illustrative of Diseases 
«f the Enr, in tlie Mmeucn. Lmidua: John Cburcliill, 1867. 
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cntv-nine. At times, when a boy, was hurdof lieariiig, which 
he attribdted to bathing; for fifty years hatl been decidedly 
deaf: the deafness varied ninch, being worse during a cold. 
He could }iear a loud voice, but had a beating noise ia bia 
head. Died from cancer of the liver. 

No3. 281, 282. From a girl, aged two and a half years, who 
died from jjhthisis. Right ear. — Membrana tympani entirely 
destroyed by ulceration. The tympanum contained some 
scrofulous matter, although the lining membrane was so 
swoUeu as nearly to till the cavity. Left ear. — Membrana 
tympani thick, white, and soft; the mucous membrane of" 
the tympanum very thick and red. Tbe tympanum wa* 
nearly tiilcd with mucus, so dense as to be almost solids 
Exutnined by the microscope, this substance was found to b^ 
mucus, in combination with scrofulous matter. 

Two other cases, containing the same product, but no his 

tory of deafness during life. 

Ko. 280. The tympanum contains calcareous matter, de 

posited chiefly upon its inferior and posterior walls. 

No. 287. The incus dislocated, impacted in the mastoijE^^^ 
cells, and surrounded by calcareous matter. No history oc -^of 
deafness. 

No. 288. Mucous membrane very thick. No history ot •^o' 
deafness. 

Nos. 289, 289a. Strong bands of adhesion between the^ ^6 
membrana tympani and incus. No history of deafness. ^1 

No. 305. From a woman, aged sixty-two, who died from::* -^ 
gangrene. Deaf in left ear. Left ear. — Membrana tympan" mt^^ 
white, and very concave. Around the point of attachment or ^:::^^ 
the nuilleus the blood-vessels were enlarged and disteudec:*'^'* 
with blood. The tympanum had three parts filled with a thick r:^»l^i 
tenacious white mass, which was partly the cause of the whit^ ::*'tfl 
appearance of the membrana tympani. The mucous mem- M^:^^' 
brane of the tympanum was thick and very vascular, an(E:» -*^" 
that portion of it which covers the body of the incus was red M^^^ 
In the succeeding twenty-four cases, although the niacou* .«:-«" 
membrane was diseased, there was no history of deafnest 
during life. We shall select only those cases in which a hii 
tory of deafness is given. 
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No. 316. A portion of a greatly thickened mucojus mem- 
brane from the tympanum of a man deaf since early life, — 
the cause of deafness having been scarlatina. 

No. 826. From a woman aged thirty-eight, who died 
of dropsy. Deaf. Right ear. — Membrana tympani dull, 
more concave; tympanum was nearly filled with a firm ge- 
latinous-looking substance of a red hue, and the mucous 
membrane of the tympanum was in a highly tumefied 
condition. 

No. 327. Right ear. — Membrana tympani white and soft, 
and in a state of ulceration; mucous membrane of tympanum 
thick, soft, and ulcerated. The tympanum contained a large 
quantity of white muco-purulent fluid. The dura mater was 
separated from the mucous membrane of the tympanum by 
a verj' thin laj-er of bone, to which the latter was very 
slightly attached. 

No. 328. Female, aged twenty-nine. Died of jaundice, with 
diseased liver and kidneys. She was deaf in the right ear, 
in w^hich she had frequent gatherings, ending in a copious 
discharge. She also suffered from violent pains in the head, 
which at times were almost intolerable, but these were re- 
lieved by the discharge. 

No. 333. From a woman aged twenty-two. Deaf Died 
from disease of the heart. Right ear. — The mucous mem- 
brane of tympanum and mastoid cells was much thicker and 
softer than natural. 

No. 338. From a man aged sixty-eight. Deaf in right ear. 
Membrana tympani destroyed ; the lower two-thirds of the 
long process of the malleus removed; the mucous mem- 
brane of the tympanum ulcerated; the cavity full of thick 
soft membrane and offensive discharge. 

Fifty cases contained membranous bands of adhesion, and 
four were deaf prior to death. 

No. 341. From a man, aged forty-four, who died of dis- 
eased bladder. lie had been growing gradually deaf during 
many years. The Eustachian tube was pervious. Right ear. 
— The mucous membrane of the tympanum was thick, and 
bands of adhesion connected the stapes, malleus, and incus 
to the membrana tympani. 
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No. 342. From a man aged seventy. Died of disease of 
the lieart. Tliird of hearing. Kight ear. — Menihraiia tym- 
paniof adull lead color, but much thiclcer than natural; the 
tympatinnn completely full of cellulo-fibroua tissue, which 
coniu'c'tc'il the ossicles and the menibraiia tympaiii to the 
promontory. 

No. 345, 346. From a man aged seventy. Had been deaf 
in the left ear since the battle of Trafalgar. For three 
\voek« after the battle, was almost entirely deaf, but after- 
wards beoame better. During the four years preceding his 
death became more deaf; subject to noises of a tinkling 
character in tlie left ear during a cold; could hear a watch ^ 
on pressure over right ear; with the left could hear a click V 
of the tinger-naila. Hight ear. — Menibrana tympani thick 
and concave. Numerous bands of adheRton connected the 
ossicles to the tympanic walls and to tlie nxenibraua tyni- . 
pani. Ossicles not so movable as natural. Left ear.— ■ 
Merabrana tympani destroyed, except a narrow portion ~ 
posteriorly. The nssieula remain, aod are connected with 
each othcrand attached to the tympanic walls liy broad bands 
of adhesiim, The tympanum contained a secretion of A 
black ci)Inr. 

Kos. 347, 348. History. , male, aged sixty-seven. Had 

been deaf for thirty or forty years after a naval engagement. 
Was subject to roaring noises in both ears, which sometimes 
ceased for a day or two. At times there had been a dis- 
charge from both ears. Up to about two years before his 
death, he could hear the click of the finger-nails with each 
ear, but before he died he became unable to hear the voice- 
Right ear. — Membrana tympani, lower two-thirds destroyed "i 
the lower margin of the upper third was attached to th^ 
thick mucous membrane of the tympanum, which shuts o"*^ 
the mastoid cells from the tympanic cavit\-. The mnstol ^ 
cells were full of a dark-colored serous fluid, epithelium, an^^*- 
cholesterine. Mucous membrane of tympanum very thicl »g" ' ■ 
labyrinth healthy. Left ear. — In the same state as the rig^^ ' 
ear, except that the flui"! in the mastoid cells was transparet*^ -^' 
The stapes was ti.xed. The mastoid cells were separated fro ^ ^^ 
the tympanic cavity by a distinct baud betweeu the iun -^•i 
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wall of the tympanum and the upper part of the membrana 
tympani. 

Then follow thirty-three cases in which bands of ndhesion 
were found extending across the tympannTn, binding the 
small bones or the membrana tympani. No deafness re- 

» corded. 
No. 401 to 410. The canal for the poriio dura verve imperfect. 

No9. 410, 410rt, The superior osscotis icaU hipertrofhkd. 

From a man, aofed eighty-five, wiio !md been deaf for 
many ^-ears. Right ear. — The meatus externus contained a 
large mass of hardened epidermis, preeatng on the mem- 
brana tympani, which was opaque. The tympanum contained 
muco-purulent fluid. The superior wall of tlie tj'mpiinnm 
was greatly li3'pertropliie<l, being more than half an inch in 
thickness. The canal for the carotid artery was greatly con- 
tracted. Left ear. — The superior wall of the tympanum was 
similarly hypertrophied. The canal for the carotid artery 
was contracted to a less degree. 

Ko. 411. Sttperior osmous ioall expanded. 

No. 412 to 450, Superior wall partly deticierit; tlie mu- 
cous membrane of the tympanum being more or lees in con- 
tact with the dura mater. 

No. 453 to 482. The inferior osseous wall deficient ; the 
mucous membrane of the tympmnim being more or less in 
contact with the outer surface of the jugular vein. 
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CONCLUSIONS IN REQAKD TO THE PATHOLOGT OF DISEASES OF 
THK MIII'DLB EAR. 

From the cases here given, we may glean the following 
important factsin regard to the pathology of the middle ear; 
that it contains abnormal products of inflammation, given in 
detail above, which have been confirmed by puncturing the 
membrana tympani during life, and there have been found 
pus, Tijucns, and serum; also calcareous deposit upon the 
rnenibrana tympani, and it is to be inferred that the wall par- 
ticipates in the same deposit, as just shown. There has been 
Seen soft and hard lymph surrounding the malleus, incus, 
Und stapes, aud, as a matter of course, preventing their 
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proper vibration. There are also deposits of blood. These 
results have been confirmed by Voii Troltseli ntid others. 
The iniifous ineinbratie is tliickened, vascular, and diseased, 
with baiida of adhesion connecting all tl»e bones of the ear, i 
atrfftiiig <he tnoveraents of the same, and the fenestra ro- 
tunda and ovalis. 

It lias also been found that the superior osseous wall of the 
tympanntii has become greatlj' hypertropbied, and the walU 
expanded, with tlie superior osseous wall so deficient that 
the mucous membrane of the tympanum is brought in cou- 
tact with the dura mater, and that of the inferior also, so 
that the mucous membrane is more or less in contact with 
the outer surface of the jugular vein; both are avenues to 
disease of the blood and brain. 

As tlio jihnrynx and Kustachian tubes are apt to become 
involved, we shall describe some of the changes produced 
upon these importitnt parts by this disease. 

They have been found dilated, the tubes being very large. 
There are also strictures of the same caused by hypertrophy 
of their bony tcaUs. 

No. 487. A male, aged seventj*, became deaf four years 
before bis death, after slffping in a damp bed. He required 
to be sp<dven to in a loud voice within two yards. The tym- 
panum was f'uil of K dark slate-colored fluid, which gave a 
color to the raembraua tympani, and the upper wall of the 
tyntpaiHim. 

No. 488. Eustachian tube impervious at its entraDce into 
tympanic cavity ; mombrana tynvpani very thick. 

No, 489. History. , male, aged sixty-six, bad been 

deaf for about seven or eiglit years, attributed to cold. The 
Eustaehian tube was so much contracted at the part where 
the cartilaginous is continuous with the osseous portion, 
that it only just admitted the passage of an ordinary-slied 
pin. 

No. 491. Eustachian tube and tympanic cavity full of detat 
fibrine. 

No. 494, A man aged fifty-two, who died of dropay, wm 
deaf, and the stupes was completely anchylosed to the n^•^ 
gin of the fenestra ovalia. 
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There are numerous cases of complete ancliylosis of the 
stapes ami other bones; partially atichylosed, one lumdred 
and tbirty-fout" eases in all. 

Then fracture of the inferior extremity of the mallens; 
liaiiille of the malleus carious from a youth, atrtd ten; etfeet 
of scarlatina; case of caries of malleiie and incus; also, 
one of caries of malleus. Then follows caries of incua and 
stapes. 

It will be seen that he makes an important distinction 
between complete and partial anchylosis; in other cases 
it was simply more firmly fixed than natural, by bands of 
adhesion in the tympanum. lu those recent ca?es, when 
the lymph is soft, proper treatment may overcome this con- 
dition. 

Von Tridtach* observes, under the [lathology of aural ca- 
tarrh, that " the muco-periosteal liuitig of the osseous mid- 
dle ear, which for the sake of brevity we call a mucous 
membrane, has as yet ret-eived no complete microscopic 
examination as to its condition in a state of health." lie 
also states that our knowledge and ideas of the morbid 
changes in chronic aural catarrh are still in a somewhat 
crude condition; that they are chieiiy confined to vvltat may 
be observed with the naked eye; and that we do not yet 
properly understand the finer changes in the tissue of the 
middle ear. 

To ilhistrate these changes, Prof. Grubcr has devoted 
much attention to this subject, and Yig. 66. 

in his recent work has furnished , - ~ 

two illustrations. The first (Fig. 
65) is a view of a miicroscopical sec- 
tion of an inflammatory hypertro- 
phy of the nuicons membrane of (he ' 
tympanic cavity, thickened to five 

times its normal condition. Chalky masses arc seen scat- 
tered through the tissue, which, on the addition of muriatic 
acid, exhibit the usual reaction. 

The following statistics show the result of treatment of 
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chronic cntarrh, or chronic inflammation of the middle ear, 
by I'rof, H. Moos, M.D., of Heidelberg:* 

Wliiiln niinilwr ofeuM. Cored. Improred. Unlmprorcd. 

TOO 17 64 19 

ThcKO WO consider very good results, to save from per- 
ininuMit deafness seventeen out of one hundred, or over five 
|i(>r cent. 

Dr. ir. Schwartze, of Halle, fa highly respected and soc- 
i-ossfnl uurist, reports seventy-three cases treated with the 
following results: 

WIiiiIk numlirr ofcues. Cured. Improred. Cnlnprored. Kot treated. 

73 7 82 8 20 

Following these we have the cases of another careful and 
exact writer. Prof. Roosa,t of the University of Xew York: 

WIk>)i< DumlvrufoMee. Cored. Morh improred. Improred. Unimprored. Cnknown. DM. 
•-'45 11 17 56 96 64 1 

*.'o4j 12 32 55 75 i*5 

VTo horo give our own|| results. See Table, p. 56-1 

Whole Dumber ofcuM. CnrvL Improred. Uslmprored. Not tnaKd. 

Ill 12 51 39 9 

AVe derive from the table of Prof. Gruber,** of the Gen- 
eral Ui.v»pitaU Vienna (Austria) the following results: 

UtaiMikiaf IVv. lSi<r. Admitted. Cared. Improred. >\<t cured. Not treated. Remain i»g end IW. 

4". 142 83 72 S 18 56 

We shall alsv> extract from Gruber's valuable work, pub- 
lished ill ISTO. his observations on prognosis and treatment, 
as it is our deslro to present to our readers the latent views 
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poll tliis frequent niul most serious disease of tlie organ of 
hearing. 
K Dr. Gruber* states that "catarrhal inflammation of the 
middle ear, in general, ailmita of a favorable prognosis, pro- 
vitletl it has not lasted too long, or baa attacked an individual 
otherwise healthy, and has not pro<liiced an injury, difficult 
to heal or incurable. In the latter case, the condition of the 
tympanum and auditory ossicles must be particularly consid- 
ered. A complete recovery can hardly be expected with a 
total destruction of the membrane of the tympanum ; nor can 
the faculty of hearing be restored when the bones are separated 
from their connections, or exfoliated. The prognosis is like- 
wise more unfavorable when the individual suft'ers from con- 
stant tinnitus, especially when the latter does not entirely 
disappear after the application of the air douche, — secondary 
alterations, which cannot be relieved by art, having taken 
place in the labyrinth and fenestra?. Tlie progrmsis is, how- 
ever, most favorable in those cases in whiL-h, after the applica- 
tion of the douche, the tinnitus has entirely ceased, the faculty 
of hearing is restored, and the patient is not afliicted with 
other diseases which might cause a relapse of the aural atl'ec- 
tion. If the disease has been of long standing, although the 
patient be otherwiae well, a perfect cure cannot be promised, 
as tlie douche does not rcdtore the hearing, and the tinnitus 
will continue. 

"The application of the tuning-fork as an auxiliary to prog- 
nosis, although recon)nieuded by many, is by uo means 
reliable. 

"The treatment is not only to relieve the local affection, 
but also to prevent the possibility of relapse. Concerning 
the latter particular, the bodily condition of the patient 
should be carefully cotisidered, and lesions which may pre- 
sent tlicmselves should be appropriately treated. Especially 
should we endeavor by every available means to counteract 
such diatheses as the scrofulous, tuberculous, syphilitic, etc., 
which most frequeTitly keep up obstinate catarrh of the 
middle ear. lu such cases, local applications are from the 



* Lehrbuch der Obrcnbeilkunde, pp. 463-487. 
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beginning to be united with suitable constitiitioual 
nient, tbe latter being even continued for a long time, 
although the former may have already answered their pur- 
pose, since relapses giving rise to an incurable affection are 
very liable to occur. The local treatment should extend to 
all the neighboring organs when they are similarly affected, 
or when their lesions have originated the existing disease. 
In the latter case, the rliinopharytigeal region should be ^ 
attentively inspected, and the disorders there exhibited most V 
energetically and skillfully combated; the new formations 
met with in that region, so frequently causing catarrh of 
the middle ear, should be extirpated na soon as possible, ami 
the fundamental disease treated appropriately. 



« 



" Ilypertrophied tonsils are very tVccinently the funda- 
mental cause of catarrhal inflammations in the pharynx and j 
middle ear, and should not escape the attention of the physi-fl 
cian. In such eases, I prefer the extirpation of the whole ~ 
tonsil, or the excision of a part of it, by the application of 
caustics or astringents. It is easily performed with Fahne- 
atock's instrument, moditied by Linhart, the consecutive 
treatment being finished within six days, the organ which is 
removed being possessed of very trifling physiological use; 
should the patient not submit to the operation, a solution of 
nitrate of silver, Si-S' to fSss-sl of distilled water, or pow- 
dered alum^ may be applied. For this purpose I frequently 
employ forceps made of hard caoutchouc. A taft of lint, 
or a small sponge, used as a vehicle for the medicament, is 
brought by means of this instrument to the place that is to 
be cauterized. On iis rings there are two hooks catching 
each other, by means of which the forceps can be tirndy. 
closed. The cauterization is effected once a diiy, or at longer! 
intervids, to be continued as long as requisite. 

"■With regard to the employment of gargles in the catar- 
rhal affection of the uasopharyngeal mucous membrane, if ^J 
they fail to give the desired result, from occlusion of tba ^B 
fauces by muscular action, I advise the patient to bend ~ 
the head backward as much as possible, and, avoiding tbe 
motions usual in gargling, to bring the remedy in contact 
with the diseased portion alone. To reach the diseased 
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mucoua memln-atie in the catarrhal affection of both tlie 
nostrils and superior part of the pharynx, the injections of 
remedial fluids tliriiugh the nostrils reeommeuded by me* 
are most serviceable. Solutions of alum, borax, or tiinnic 
acid, grs, xx to 5ii in distilled water, one pound or pint, are 
most applicable to them. The eeveral injections are to be 
repeated after tlie reactioti produced by the preceding appli- 
cation has subsided. 

"For the treatment of catarrhal affections of the naso- 
pharyngeal mucous membrane, it is not necopsary to irritate 
the other nostril during the injection; but if the fluid is to 
be injected through the Eustachian tnbe into the middle ear, 
it should be introduced by pressing the corresponding ala 
nasi to the septum nari, iu order to bring tlie injected fluid 
with more or less force, and to a certain extent to its place 
of destination. The snufling up of astringent rernediee, 
wliich is frequently recommended, is not as effectual as 
their injection ; since, in the former case, they will reach 
only the anterior thinl of the nostril. Alum, or some other 
astringent finely pulverized, together with sugar, one to 
six, or even iu equal parts, is generally used for snuff pow- 
ders. I have never observed the disadvantage ascribed to 
injections into the nostrils, namely, tliat of impairing the 
sense of smell, to Iiave been of long duration. Wlmt has 
been said about the catarrhal affection of the rhinoplmryn- 
geal mucous membrane, as well as the increase of the toa- 
siU, with reference to the catarrh of the middle ear, is appli- 
cable, also, to all the other morbid conditions of that region 
accompanying the diseases of the ear, in so far as they are 
also tf» be treated secnudtim artem. To enlarge upon tliem 
is out of place in this connection. It must, nevertheless, 
be mentioned, that especially the healing of pharyngeal 
ulcers, as well as the appropriate treatment of a polypus, 
must be instituted from the beginning, as otherwise they 
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Incline the head to the alTected side; plnce 5n the nostril of the surai-side 
^laM or elastic syrijifje (or glass tubp), coritniiiing about ^^ij (if tho required 
Jution; this is either poured or syringed into the phiirynv, where it ooriies 
in contttct with tlio orifice of the EustHcbiun tube. Then iiiflute the tyin- 
urn without swulluwing. 
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will al\raj8 constitute a new cau^e of disease. With the 
treatment of the morbid affection in the pharyngeal region, 
that of the middle ear is to be connected. The condition o: 
the Eustachian tube is, therefore, to be examined. "When it 
is swollen at its orifice, and no other changes are discernible-l 
in its course, tlie above-mentioned treatment will often suP-' 
fice to effect a cure. When there is at the same time a' 
catarrhal disease of the phixryngeal mucous merabranef 
tlie injections above recommended are to be immediately 
followed by Valsalva's method. Did the catarrh at the ori- 
tice of the Euritaehian tube, on the contrary, combine only 
with a simple pharyngeal affection, the astringent garglea 
above motitioncd must be employed, and the orifice of the 
tube cauterijied. With those who cannot bear cauterization, 
the astringents may be applied in epray, to which the uni- 
versal pulverizer, made according to the principle of Rich- 
ardson's anicHthetic apparatus of the corresponding length, 
the bend being given to the tube, through which the sprayed 
fluid iH emitte<l, is iipplicahle. From this time it is advisable 
frequently to employ the air douche for opening the tube, 
which will free the patient from the most disagreeable sensa- 
tion of jireHHure in the diseased ear, owing to the inward in- 
clination of the membrane of tympanum; after the absorp- 
tion of the air in the cavity of the tympanum, the hearing is 
improved, at least momentarily. 

" It will occur, not unfrequeutly, that catarrhal patients do 
not apply for medical assistance until after the acute intlum- 
mation has already disappeared, its product only remaining 
as a mucous plug in some portion of the tube, generally its 
on (ice, which will bo most apt to accompany the rhinopha- 
ryngeal catarrh. Such a ball, especially when tough and 
closing the tube, may be the primary cause of the affection. 
It should be removed by means of the air douche, or dis- 
placed, or made to occupy some section of the middle ear, 
where it remains harmless, as, for instance, in the cells of tliti 
raustnid process, and thus the cure of the disease will sud- 
denly be accomplished. When the patient comes uuder 
medical trciitment, white the swelling of the mucous niem- 
brano and the hypertrophic condition still continue, the air 
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douche should be applied for tlie remo%'al of any collection in 
the middle car. However, its application ia admissible only 
when absolutely needed, and tlien \vit!> the greatest precaution. 

B "There will be some cases in which the catheter, under 
the a]*plit'ation of the air douche, is to be introduced even 
into tlie tube, and otliers in which Politzer's method in indi- 
cated. With children, and those in whom natural impedi- 
ments are met with during the introduction of the catheter, 
only the air douche v^itliout the catheter is applicable. I 
deem the same proceeding applicable to this object where 
the catarrh in the middle ear ia associated with influnimation 

l_ of the nasal mucous membrane ; bnt the frequent application 

f of the catheter will become most disagreeable to the patient, 
the mucous membrane of the nostrils being always irritated 
by its introduction. In euch cases, therefore, the air douche 
without the catheter will be more beneficial. If, on the con- 
trary, only the middle ear is diseased, the pharyngeal or only 
the nasal mucous membrane being normal, I think Polit- 
zer's method, if practiced for a long time, is not beneficial, 

Hbecause the air is pressed by it into the nostrils, and must 
penetrate in all directions for an escape in the rhinopharyn- 
geal region, as the pharynx is ckmed below by the motions 
of deglutition. It will, therefore, spread in the nostril in all 
directions, passing into al! the neighboring spaces. In this 
. way tlje nasal mucous membrane may be injured; the action 

Bof the air forced into the lachrymal duct will injure the lat- 
ter, and even the conjunctiva. This ia, indeed, no theoretical 
induction. I have too often had patients with wbora this 
method was practiced for a long time, and who complained 
of varions atfeetious of their eyes, especially catarrh of the 

»conjunctiva, and a most annoying dryness, together with a 
feeling of pressure in the eye. On this account I prefer the 
air douche, with the application of the catheter, in all those 
cases in which it can be applied, and in which the rhinopha- 
ryngeal mucous membrane is uninjured. 
B " With regard to the air douche in catarrh of the middle ear, 
the condition of the tympanum must also be taken into con- 
sideration; and it should be remembered tliat this membrane 
is ofteu very brittle. Upon the application of the catheter, the 
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air may he pressed into tlie cavity of the tympatinm with regu- 
Ifiti^i] power, wliic-b cannot be done in Viilsnlva's method, the 
hng being einptieil witli vchemency in the short moment of 
deghitition, and the tympnnum pressed outward so forcibly 
that it may rupture. From t!ie indieatioiiH which we hnve 
liitlierto stated for the emphivment of the nir douche, it will 
become apparent that in many cases it will suffice to apply 
it otiee, wiiereas in others it must he employed as often as 
the secretion collects in the tube and cavity of the tympanum 
and gives rise to morbid phenomena. In such cases it always 
has the object of removing the iiitlammatory product. It 
may become beneficial, also, in those cases in which there is 
no collection of morbid matter, but the swelling of the tube 
may have terminated by closing it, or producing secondary 
alterations in the cavity of tlie tympanum. In such cases the 
air will make its way through the narrowed tube, and, parsing 
into the cavity of the tympanum, press the membrane outward, 
together with all the ossicles of the ear. In this nmnner the 
patient will be freed, for a bmger or sljorter time, from the 
annoying pubjective symptoms. The pressure which the air 
exercises during its passage through the tube and into the 
cavity of the tympanum up»on the swollen mucous membrane 
is, on the other hand, not unequal, in its eflect, to the com* 
pression of other sw*>llen organs. Consequently it promotes 
absorption, and to this circumataiice no less titan to the bene- 
ficial influence which the ventilation of the middle ear exerta, 
I ascribe the complete cure obtained by the skillful applica- 
tion of the air douclie, in many cases of acute catarrh com- 
plicated with considerable swelliug of the mucous membi-ane. 
"The mucous membrane, in the whole middle, is sometimes 
extraordinarily inflamed from the commencement of the 
catarrh. Tiits hypersvinia is then not confined to the middle 
ear, but extends over the labyrinth, and not unfrequently to 
the deeper organs of the external ear. The subjective nniso-i 
will, in such cases, be increased, and the objective chans;t's 
revealed by a high degree of hypenemia in the tympanum. 
Local bleeding shouhl then be used, the number of leeches 
to be applied being in conformity with the objective changes 
and the strength of the individual. Tliough I must gener- 
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leprecate the frequent abuse of loea] and general bleed- 

n jliscases of tlie ear, yet I cannot help intimating, on 

the other hand, that by restricting bleeding to tliose cases in 

whicli the vascular depletion tends only to mitigate the pain, 

BUiii of omission may be commitled which the physician will 

■ffterwartis deeply regret. When, in catarrhal inilammation, 

Bnch local bleedings are made under the indications above 

mentioned, their beneficial effect will be immediately raani- 

^st, especially in regard to the noises heard in the ear. If 

■lis is not the case, after the depiction has been performed 

Bn'ice or thrice, at intervals, it will be unavailing, although 

^t should be renewed more frequently. If it then fail, it is 

owing to secondary changes that have taken place in the 

labyrinth. Cutaneous irritants, particularly the vesicants and 

ointments so much patronized by tlie pnhlic, in spite of their 

painfiilness, when a[iprted to the skin about the ear are not 

as beneficial aa local bleedings ; in many cases they are very 

lefticient. 

" In severe catarrh the bowels will frequently be irregular, 

id the patient feels much relieved when their action is pro- 

loted by laxatives, or stronger saline purgatives, suited to 

je circumstances. The regular use of mineral water, es- 

Bcially when indicated by constitutional ailments, is like- 

nae attended with benefit, and I liave ilerived very aatisfac- 

>ry results from the use of the springs at Friedrichsthal, 

Mnrienbad, Karlsbad, RakAczy, etc., when there was a great 

predisposition in the patient, and the local treatment did not 

iffice. If the catarrhal afil-etion is treated from its begin- 

ing according to the rules hitlu-rto laid down, and with the 

jmedios mentioned, the patient being otherwise healthy, and 

suitable regimen followed, the disease will yield, at the 

lost, af>er a few weeks. Should this not be the ease, and 

ie disease confined to the mucous membrane, a copious pro- 

luct of inflammation resulting, the injection of astringent 

fluids into themid«llc ear may be introduced by means of the 

■fctheter. Such injections are, however, injurious, when they 

pc performed at the boginiting of the disease, or in cases of 

Biypenemia of the mucous membrane, since they will increase 

it, whereas the simple air douche, properly applied, will prove 
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truly beneficial. Should the catarrh threaten to become 
chronic, the mode of life of the patient is to be regulated, 
and wliatevor has an injuriou8 iiitluence upon the disease is 
to be forbidden. He should quit his occupation if it influ- 
enced the (liaeaee. 

" Exercise in the open air should be taken ; fats, stimu- 
lants, and nil stininhiting food must be interdicted. Sleep- 
lessnees should particularly be avoided. I have frequently 
made the observation, that catarrhs which had lasted for 
weeks, suddenly disappeared when the patient had left the 
city to live in the country. This beneficial cftect becomes 
more marked by change of climate. Medicaments applied ex- 
ternally, as a matter of course, have but little influence upon 
the raucous membrane of the middle ear. As long as the 
membrane of the tympanum is not perforated, such medica- 
tion — as, for instance, the dropping of lluids into the external 
auditory passage — is apt to increase the original morbid pro- 
cess by stimulating the parts with which it comes in contact, 
and should, therefore, be discarded. It cannot be denied, how- 
ever, that the application of absorbents around the ear may 
occasionally be of the greatest, though indirect, service for 
the relief of secondary ailments. This is especially the case 
with the preparations of iodine and mercury, being most ser- 
viceable in chronic catarrhs depentling upon a scrofulous or 
eyphilitic diathesis. The application of medicines ui>on and 
over the external ear may promote the cure of the disease, H 
wben the membrane of the tympanum is perforated, or the 
external meatus presents such objective changes as reijuire 
the application of medicaments. The penetration of such 
fluids into the cavity of the tympanum, as a matter of course, 
is subjected to certain conditions, of which we have already 
treated. 

" We must, however, cursorily repeat here, that even with, 
a greater loss of substance in the membrane of the tympanum, 
the retrogression of the disease cannot be expected from the 
sole instillation of medicines in the catarrhal inflammation fl 
of the whole middle ear. If, in such cases and under such 
medication, no recovery ensues by the aid of nature, the 
patient may inetfectually employ the medicines best indi- 
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cated, even to their own prejuilice. The surest method of 
relieving the inflamniatory afFection is, in all cases wbere 
medicatneute are indicated, the injection through the Eusta- 
chian tnhe. Bj tiiatillation the auricle may he supported, if 
it is ekillfoliy practiced, and the ptitient can do it without the 
assistance of the physician, but not without the knowledge of 
what has already been said and what will be said afterwards, 
otherwise the injury done may be greater than the benefit 
derived. In consecutive iiiflamniatinns in the external ear- 
passage and the tympanum, the instillations of remedial 
fluids may be urgently indicated. In this respect we refer 
to what we have represented under the treatment of external 
otitis and myringitis, intimating that the attetuluut physician 
must always bear in mind that, in such cases, he has oidy the 
cousecative disorders to combat. lie must attend principally 
to the origina! disease in the middle ear, acting at first more 
expectantly, unless changes occur which demand a quicker 
action. 

" He will then frequently notice, with the diminution of the 
inflammatory symptoms in the middle ear, and particularly 
with the decrease of the fluid which, passing through the 
opening of the membrana tympani into the external ear, 
when copious, or of bad quality, constantly irritates the parts 
with which it comes iu contact, that even the irritation thus 
produced will also gradually disappear, without any direct 
treatment having been required. On the other hand, the 
treatment of such conditions as might terminate unfavorably 
must not be delayed too long. Tlie secondary straightening 
of the external auditory passage, owing to the swelling of 
its eott parte, for instance, demands quick dilating in the 
way before described. Polypous growths, produced from 
consecutive intlammation in the external ear, must likewise 
be timely extirpated, because the inflammatory products 
formed in the depth are prevented from being discharged, 
thus causing the inflammation to terminate most unfavorably. 
An important part in the treatment of catarrh in the middle 
ear was formerly played by the application of medicated viu 
pors. Many authors, as, for iirstance, Von Troltsch, still give 
them credit fur a particular beneiicial agency. I have, iu 
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former jears, made use of them extensively, but in tlielr 
use I Imve been convinced tliat tlie same result will be 
obtained in a more simpler mode, from the application of 
medicines tlirongh the Eustachian tube. Since that time I 
eniplo}- raerlicated vnpora but seldom, particularly when the 
injections of fluids have proven successful, and I wish to 
do everything to moderate the distress of the patient; but 
such mcdicntioii will thou generally prove inetticient. This 
will not, however, imply that the medicated vapors are devoid 
of all healing power in the disease under discussion. They 
are, on the contrary, as efficient as the medicated fluids; 
but I believe the same result may be obtained by the latter 
means and in a simpler way. The action of vapors is more 
difHcult, on account of their being employed at a higher tem- 
perature, which causes the mucous membrane of the tube to 
swell, whereby it is narrowed, so as soon not to admit the 
vapors. 

" Of the various vapors employed, T must ascribe the greatest 
efficiency to a solution of common salt, 5i.i to ^iv of water. 
Besides, we have employed the solutions of borax and alum, 
of the same strength, the vapors of muriate of ammonia, 
tincture of ioditio, the various ethers, acetic and pyroligneous 
acids, cliloroforra, pitch- or tar-water, etc. With the excep- 
tion of those vapors which act as narcotics, contributing to 
the soothing of the subjective sensations, I should not like to 
attribute to them any preference, believing that in tJie future 
they wiil be less and lews employed. It is, perhaps, princi- 
pally the high temperature at which they are employed that 
constitutes their beneficial action, as the simple ai|ueou8 va- 
pors would produce the same efl'ect. Of the aeriform bodies, 
carbonic acid has especially been frecpiently tried in chronic 
catarrii, and its action praised. For this purpose it is devel- 
oped from carbonate of lime &nd hydrochloric acid. The acid 
is gradually added to the lime contained in a bottle, the neck 
of which should be long. Experience, however, has taught that 
carbonic acid does not render greater service than the use of 
the mediciited iluids. For their apjdieation the compressive 
apparatus before described may be used, or the vapor may be 
blowu directly out of the apparatus into the tube by the 
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noutli. Such bi->dies as will readily evaporate, and are appli- 
cable witlioQt aqueous vapors, may be simply put in avalved 
bulb, the air impregnated with vapor being driven in through 
the catheter. AVhen the compressive apparatus is used, or 
the vafKsr is blown by the mouth into the tube, the vessel 
which contains the vapor or aeriform body must be pro\nded 
with two glass tubes, bent at right auglea and tiistened in the 
stopper of tbe vessel. The end of the tube outside the ves- 
sel is to be connected with the compressive apparatus by 
means of a caoutchouc hose, the end of which is then to be 
joined to the catheter introduced into the Eustachian tube, 
in which way the vapors can be driven into the middle ear 
by means of the conipressive apparatus. The vapors may be 
blown into the ear through the free end of the glass tube, 
which otherwise is connected with the compressive appa- 
ratus. If the fluid to be employed must be warmed, the ves- 
sel containing it should be placed in tlie sand-bath, or over a 
spirit flame. In the application of warm vapors (those of 
water are employed at a temperature of 36° to 60° Rem.), the 
catheter must be surrounded with a non-conductor — best an 
elastic tube, or simply some sticking-plaster — to protect the 
nasal parts from the high temperature. 

I "We must not fail to notice, in this connection, the pneu- 
matic apparatus to which so much efficiency bus been ascribed 
in the diseases, under discussion. I am of the opinion that 
it can be reduced to the same principle as the above, viz., 
pressure of air ; and our therapeutics has obtained no great re- 
sult from it, since we have the means to heighten the pressure 
iu a more direct way throughout both the tube and auditory 
passage as much as we please, without c»nifu^iiig the patient. 
Acute catarrhs will occasionally subside of themselves, with- 
out any asBistance; and, iu chronic cases, this apparatus will 
accomplish nothing. 

" With reference to the use of various springs, 1 find that 
they are of no direct benefit to the diseases of the ear, but 
are indicated only to cure or relieve the general disorder with 
which the various intJaumiatory processes iu the mucous 
membrane are connected, and which of late have been too 
mch neglected by physicians. The use of 6alt,'iodine, or 
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through tlie perforation. This is done by means of the 
Eustachian catheter, but in the opposite direction, by api>ly- 
inif the syringe to the meatus, the nozzle being well covered 
•with elastic tubing, so as to fit pretty closely without causing 
pain ; the stream may be sent with consi<lerable Ibroe, pro- 
vided the Eustachian tube be open, and will esca]>e by the 
nostril, the head, of course, being bent forward. This cleans- 
ing should be i-epeated every sect»nd or third day until all 
appearance of an accumulation has ceased, and then a solu- 
tion of sulphate of zinc (grs. ij-x add f.$i of water) may be 
substituted and used in the same wa}-. 

Case II. — This is an instance in which, after perforation, 
masses of mucus were sj-ringed out with good results. Am()ng 
the complications which Mr. llinton notices, is a freijucnt 
obstruction of the Eustachian tube. This is for the most part 
dependent upon the swelling of the mucous lining, and an 
inspissated secretion ; this is sutficiently treated by inilatiou 
during the act of swallowing, and by the passage of alkaline 
and astringent fluids employed to wash out the cavity of 
tympanam. This is by no means always successful in reliev- 
ing the case ; sometimes the constriction is of the most obsti- 
nate character, and requires for its removal vigorous and 
persevering treatment, — by the introduction of bougies of 
laminaria or very small elastic tubes passed through the 
Eustachian catheter and along as far as possible ; air or tluid 
being then injected through them so as to exert a direct 
pressure upon the constricted part. 

He then -records Case III., in which mucus accumulation 
took place in each tympanum. On the right side deafness 
existed since childhood, with obstruction of the Eustachian 
tube. Three times the incision was repeated ; also the treat- 
ment by bougies, with perfect recovery. The only unpleasant 
result alter the introduction of a laminaria bougie was, that 
the air escaped into the cellular tissue, causing some swell- 
^e soft palate and uvula. 
Iwere pricked by the point of a knife, and pressure 
in two days all swelling had subsided. The treat- 
.ever, was omitted for three weeks, and then le- 
r the injection of a solution of carbonate of potash. 
16 
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He began in August, 1868, and it was not until February 2d, 
1869, that a small stream of air entered tbe tympanum; but 

on the following day tbe tube 

Fig. 00. — InsTRUMKNT FOB PtTNC- 1 1 • J xL' 

TUKiNo Membrana TT.MPANI. clo8ed Hgain, and this con- 

- I tinned for some weeks. Ou 
the 



9tb of March the mem- 
brane was incised for the laet time, and a yellow viscid matter 
was washed out; but it was not until April IGth that the 
tendency of the tube to close was overcome. On that day he 
syringed into the tympanum a solution of the nitrate of silver 
(grs. V ad. f|j), and from that time intiation waa eas}'. The 
watch waa heard at fortj' inches, and a low whisper at six yards. 
The author has resorted to the operation iu clironic cases 
of catarrh of the tyni]>nnum in several inatances, but, so far, 
his success has not been wliat he could have wished. When 
it is desirable to make a simple puncture, the instrument 
Fig. 66 was employed; but if a portion of the rocmbrana 

tyninani was to be removed, or a 

Fie. 67. — I^•^'TRCMK^•T for, . . . , , , . 

ijfcisiN'o TUK Mkmbrana large incision made, he used tbe 
TTMPA.MI. aiekle-shaped instrument, Fig. 67. 

^" ^ — ^-— ^__^_-.:/ The operation in some cases is at- 
tended with considerable pain ; to 
allay this, and the nervous feeling attending the dread of the 
operation, it is well to administer the nitrous oxide gas, or a 
mixture of sulphuric ether aud chloroform, so as to produce 
a gentle sleep.' 

ACCDMULATION OF SERUM IN THE TYMPANIC CAVITY. 

In the valuable monograph of Politzer on tlie membrana 
tympani, in "Health aud Disoaee," the translators* have 
added a supplement from him, of the dingnosis and treatment 
of the accumulation of a fluid resembling serum, in the 
tymj>anic cavity, but not involving the transparency of the 
niembnina tympani ; that it admits light enough into the 
cavity so that this fluid can be seen, being of a dark-gniy color 
on the membrana tympani. The boundary between the parts 
is marked by a fine black line, having the appearance of a 
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Tack Imir lying i)pon the membrane. By causing the patient 
to lie down, the black line changes its position, ebuwitig it is 
fluid. When air was forced through the Eustachian tube 
by PoHtzer's method, and the membrana tympani inspected, 
the following ch.inges occurred: the lateral portions of the 
membrane bulged out, and instead of the distinct limitation 
in the colors before described, the whole field was covered 
with rings {or air-bubbles in the fluid},* of various sizes, 
having dark contours. The other symptoms were deafness, 
heaviness, and pressure in the head, with loud ringing. 

The treatnieut in the majority of Dr. Politzer'e cases cou- 
sisted in the employment of hie method for inflating the 
middle ear, with the head bent over to the opposite side, 
and somewhat forward. In the cases iu which the membrane 

^ was much shrunken, and presented a dark gi-eenish-yellow 

lipolor, Dr. Politzer, after using the air douche with only tem- 
porary success, performed paracentesis, and immediately 
afterwards forced air through the ear by his method, thus 
driving the matter out into the externa! meatus. 

I The late Mr. Toynbee discovered, in a post-mortem exam- 
ination, the first indication of serum with or without mucus 
or lymph. Voltolinif followed Toynbee, more especially in 
his inaugural essay (Examination of the Ear in the Cadaver: 
Breslau, 1862), by describing the peculiar characteristics of 
the mucous membrane of the tympanum as those of a serous 
membrane. Politzer, again treating of this subject (1869), 
after nnmerous observations, mentions a new characteristic, 
that, partly from the detlection of the rays of light reflected 
from the promontory, and partly from the yellowish color of 
the flui<l in the tympanum, the gray color of the membrane 

JB often tinted a light bottle-greeu. 

I Some of the patients had the sensation of the movement 
of a fluid in the middle ear when the head was inclined 
forward, backward, or sideways. This symptom was noticed 

* Von Troltsch was the flrit to recognize, by inspection, the presence of 
mucus bubbles in Ibo tympanic cavity, in 1862. 

f Serous Accuiniihitions in t!ie Tympttnum: Archives of Ophthalmology 
and Otology, by PrnfessDrs Kntipp & Moos, vol. i. No. 2, p 657. Kew York, 
W. Wood A Co., 1870. 
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iti a case under the writer's care, and was relieved bv 
zer'a method. 

Duriug an interview between Dr. Moos and Politzer, in 
1869, tlie latter mentioned a still more characteristic symp- 
tom, — the decidtjd improvement in hearing following the use 
of the air douche; which, however, generally sunk to the 
original minimum in a very short time, especially when the 
air douche was not regularly continued. Dr. Moos* has had 
the opportunity of observing seven cases of serous exudation 
into the tympanum- Five of these were on both sides, and 
four were relapsing. The following is an abstract of these 
interesting cases : 

Case I. — The result of a wound. Paracentesis on both 
sides; relapse; final recovery. Duration of treatment, 8d 
of May to the 22d of August. 

Case II. — Serous accumulation in the left tympanic cavity, 
affording no indication on the tympanic membrane ; paracen- 
tesis but once performed ; permanent recovery. Duration 
of treatment, May 10th to September 5th. 

Case III. — Serous accumulation in the tympanic cavity on 
both sides; paracentesis on both sides; repeated on the right; 
otorrlioja of short duration ; formation of furuncles in both 
external ears; recovery. Duration of treatment, 20th of March 
to the 28th of April. Hearing distance not given at the ter- 
mination of treatment. Watch employed — normal hearing 
distance thirty feet. This patient only heard it at nine inches. 
This ease is somewhat remarkable as being from Philadelphia. 

Case IV. — Serous accumulation in the right tympanic 
cavity; small quantity of serum; the demarkation indicated 
by two divergent descending lines; paracentesis; subsequent 
otitis media and formation of furuncles in external meatus. 
Duration of treatment, Ist of June to June 12th. Hearing dis- 
tance of watch prior to treatment, one foot ; after, two feet. 

Case V. — Serous accumulation in the tympanic cavity on 
both sides; paracentesis on both sides; hearing restored; con- 
tinuance of subjective uoisea on the left side. Hearing distance 
at the commencement of treatment, — right side, six inches 



DR. MOOS S CASES 07 PARACENTESIS. 



(in place of six feet); left side, with the watch, one foot {in 
place of thirty feet); voice, at a distance of six paces. Dura- 
tion of treatment, May 25th to the 11th of June. The patient 
had the normal degree of hearing in the right, and four 
inches in the left. 

Case VI. — Serous accumulation in the tympanic cavity on 
both sides; absence of the characteristic appearance of the 
membrana t^-mpani; paracentesis and rehi])se on both sides, 
followed by the tirat appearance of characteristic symptoms 
on the left side; repetition of the paracetitesis on botli sides; 
repeated myringitis, resulting from operation on the right 
side. Duration of treatment, from 8tli of .June to July 14th. 
Hearing distance prior to operation, — rigiit ear, iive inches; 
left ear, seven inches. At'ter July 14th, hearing distance six 
inches. Perforation remains. 

Case VIL — liupid accumulation of serum in both tympanic 
cavities; paracentesis on both sides; sudden restoration of 
hearing. Duration of treatment not given. Hearing distance 
prior to treatment, one and a half inches; after air douche, 
at eighteen inches. The hearing distance reached four feet. 

" Itcniarlcs. — With the exception of a boy nine years of age, 
all the subjects were adult males. 

"The conjectural duration of the disease extended from 
four days to three weeks. 

" The immediate cause could be determined in one case 
only, — a draught of air upon the head when perspiring. 

"In the remaining cases the afi'eetiou must be considered 
a secondary one, an extension of the catarrhal inllanimatiou 
from the nares and pharynx to the Eustachian tube. 

" Continuous subjective noises were present in four cases; 
interrupted in two cases, — in one so severe that the continued 
singing had a disturbing effect upon the mental action of the 
patient. 

"In the majority of the cases these noises were removed 
by the introductory treatment. In one ease they disappeared 
entirely only after a long course of treatment foUowiug 
paracentesis ; in another ease they persisted, and made an 
unfavorable symptom for the prognosis. Where they had 
once existed, and been dispelled by treatment, they returned 
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on the occurrence of a relapse, and remained, as a rule, 
during its whole course. Vertigo was present in two cases; 
in one of these it continued after paracentesis had been per- 
formed, and was probably owing to gastric trouble. 

" During the time imniediatclj following the paracentesis, 
we should not omit to make the patient remain in bed, or 
keep his room, at least until the perforation has closed, and 
iu unfavorable weather, under all circumstances. Early 
treatment of the pharynx and nasal passages is necessary. 

"On the whole, the results are so favorable, and the cure 
80 often permanent, that the treatment of serous accumula- 
tions iu the tympanum (middle cavity of the ear) may be 
numbered among the most satisfactory iu aural surgery." 



I 



NEW METHOD OF PREVENTINO TUE CLOSURE OF AK ARTIFICIAL 
PERFORATED MK.M11RANA TYMPANI. 

The following case is worthy of notice, from the successor 
a new method of treatment employed by Politzcr to prevent 
the artificial perforation of the menibrana tympani closing:* 

"On the 22d of October, 1868, Anna P., aged forty-eight, a 
native of Vienna, tirst presented herself at Pulitzer's clinique. 
Two years before, according to her account, she was sud- 
denly seized with severe pain in the left ear; the pain lasted 
for eight days, and was followed by a copious secretion. 
This also ceased in a few days, but deafness, and the passage 
of air through the meatus on blowing the nose, continued 
for some weeks. An application to the meatus, ordered by 
a physician, did much to diminish the secretion, a«id de- 
cidedly improved the hearing; this improvement lasted but 
about two months, and at the end of that time she began to 
experience troublesome sensations in the ear, such as loud 
rintring and rushing sounds. 

"A marked degree of deafness was observed at the date of 
admission; this had lasted for a year. 

"The trouble in the right ear dated from three months be- 
fore admission; it commenced in the same manner as iu the 
left ear; the pain continued, notwithstanding the appear- 



♦ Cliuique in Aurnl Surgery, obiMjrvod and reported by C. J. Blake, M D., 
Boston Medical and Surgical Journal. 
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ance of a purulent secretion on the first day, for a period of 
three weeks. The secretiou and the sensation of a liisaiug 
sound in the ear were still present upon admission. 

" On examination, the left menihraiia tympttni appeared of 
a dull-gray color, the short process of the malleus and the folds 
running outward from it were very sharply marked, and the 
manubrium mallei drawn inward and less clearly deiined 
than usual; below the nianubrium was a dark and depressed 
spot of au oval form, about V" long by i'" wide, which was 
recognized as the cicatrix of a previously existing perfora- 
tion. The ticking of a watch could be heard only when 
the watch was brought in contact with the ear, or when it 
was pressed upon the aide of the head; and the voice at no 
greater distance than 3'. After the injection of air into the 
Enstaebian tube by Politzcrs method, the cicatrix was seeu 
to have been forced outward and the distance at which the 
voice was heard was increased by one foot, but it was still 
necessary to bring the watch in contact with the ear. In the 
right membrana tympani, situated below and anteriorly to the 
manubrium mallei, was a circular perforation of the size of a 
pin's head, through which a drop of thick pus and a few air- 
bubbles were forced by the employment of Valaidva's method. 
After removal of the pus, the watch was heard at a distance 
of 2", and when pressed upon the head in front of the ear; 
the voice at a distance of live feet. The tuning-fork, placed 
over the sagittal suture, was most clearly heard in the left 
ear, because the obstructions tS the passage of vibrations 
from without retained those which were communicated to 
the tympanic cavity through the medium of the bones of 
the head. The results of the examination showed the ex- 
istence of purulent catarrh of the tympanic cavity of the right 
ear, with perforation of the membrana tj-mpani. The same 
process had existed in the left ear, but the purulent secretiou 
from the mucous membrane of the tympanic cavity had 
ceased more than a year previou.'ily, and the perforation in 
the membrana tj'mpani had been closed by a cicatricial tissue. 
The fact that a decided improvement in hearing followed the 
injection of air, favored the supposition that the deafness re- 
sulted neither from closure of the Eustachian tube uor from 
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a collection of mucus in the t3-nipanic cavity, but from (olfl 
aitlicsions between the ossicles and the tympunic walls. 

" The previous history showed that as long as the patient 
was able to force air outward through the meatus, that is to 
sn}', aa long as the perforation existed, the loss of hearing on 
this side was but sliglit, whereas the closure of the opening was 
followed by decided deafness. These facts justified the conclu- 
sion that cither the malleus or incus was attached to the wall 
of the tympanic cavity by tirm bands of connective tissue. 
So long as the perforation in the membrana tympani existed, 
the vibrations could pass through it, and, striking upon the 
base of the stapes, be coniinunicated to the labyrinth. After 
the closure of the opening, the vibrations impinging upou 
the membrana tyrapani were no longer communicated to the 
stapes, because of the resistance of the malleus and incus. 
The indication for treatment in this case was the removal of 
tiie tliin cicatrix, in order that vibrations might be admitted 
to the tympanic cavity through the perforation. 

" The e.xcision of a portion of the membrana tympani in 
certain cases of disease of the ear was first recommended by 
Riolan, in the seventeenth century ; but from the doubtful re- 
sults of the operation, very little regard was paid to it by the 
more celebrated surgeons of the time. The first and most 
important scieiititieconiniiinicatiorts concerning the artificial 
perforation of the membrana tympani date from the beginning 
of the present century, when Sir Astley Cooper and Himly, 
simultaneously and independently of each other, rcintro- 
«luced, and, encouraged by the favorable results at first ob- 
tained, strongly recommended it. They became convinced, 
after long trial, of the difficult}- of making the artificial open- 
ing a permanent one, and finally abanduned the attempt; but 
in the mean time their favorable reports having reached the 
continent, the operation was performed in both France and 
Germany on hundreds of cases, in almost even* one of which, 
however, the first gain proved to be but temporary, for 
sooner or later the opening became closed by cicatricial tis- 
sue.* Pieces of catgut cord, splinters of whalebone, etc. 
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were hitroducetl, and the edges of the perforation touched 
with caustics, but witliout fjivorahle result. Boiinafont,* in 
cue case, introtluced a silver cajiula, and allowed it to reraaiu 
forty-live days, but the closure of the perforation followed 
it8 removal. Many instruments have been devised for the 
purpose of removing a portion of the membrana tynipani. 
Araoncf the latest are those of Wilde, Toynbee, and Gruber ; 
but none of tliem has succeeded in gaining a decidedly favor- 
able result. The operation proposed by Menit-re, of perforat- 
ing the membrana tynipani by means of caustics, seems to 
have been equally unsuccessful; and concerniiigsphyrntoniy,f 
we have as yet no definite reports of success. The indications 
for the operation in the present case induced Dr. Politzer to 
make the attempt of estaldishiiig a permanent artificial per- 
foration by means of a new method; and on October 26th, 
he operated as follows: ft large-sized aural speculum having 
been introduced, and the membrana tympani illuminated by 
means of a reflector, an incision was made with a paracentesis 
knife through the cicatrix parallel to its long diameter, and 
a ' iaminaria-stabchen'J introduced, and allowed to reraaiu 
for two or three hours, by which time it had sufficiently 
expanded. Its removal shcnved a circular opening in the 
membrana tynipani, through which a hard rubber eyelet, 
having several rima, was pushed into the tynipaiiic cavity to 
the depth of y". The pain resulting from the operation was 
very slight. Through the opening of the eyelet, the mucous 
membrane covering the promontory, of a light reddi.^h-yel- 
low color, could be plainly seen • and the patieut voluntarily 
declared not only tiiat she heard better, but that the sen- 
sation of noises in the ear had very much diminished. It 
having been ascertained that the eyelet was firmly lixed, the 



■ • Troit^ thdoriquc et pruUfiuo de« MnlBdies do I'Orciilo. Paris, 1860. 

f Sj)hyrotamy, ihe ojteralion of excisintj iho haiKlle of iho malleus j my- 
riugo-dectoiiiy being tho excision of a fK>rtinn of tht' membruiuv tynijiiini. 
Both these nn?Hii> are i'm|iloycd us rcmedk's for iuipfiiriiuiiit of lii'iiring «nd 
tinnitiig niirium; the first W!i« profwjsed by Dr. Wunluii of St. Pi3UT»l)urg,and 
the Intlor h\ Pruf. J(»sc'|ib OnibtT (if Vioiiiin. 

X Liiniiniiria, a species of nlgn, [K>!!se»?iiig the expansive properties of pressed 
iponge, and employed for the sume purpose. 
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edge of the perforation having slipped into one of the grooves 
between the rim, the hearing power was now carefully tested, 
and the wutch, which it had been necessary before the opera- 
tion to bring in contact with the ear, was now heard at 
distance of 9", and the voice at a distance of forty feet, 
instead of three feet. 

" On the 10th of February, Dr. Blake had opportunity of 
examining the case above described. The eyelet, which is 
about the diameter of a common steel knitting-needle, pro- 
jects two lines or more from the menibrana tympani, and rests 
upon the posterior inferior wall of the meatus; it is closely 
encircled, and firmly held in place by the edges of the perfo- 
ration. The patient does not notice its presence id the least, 
and is entirely relieved from the previous unpleasant sensa- 
tions in the ear. The ticking of a watch is heard at the 
distance of 14", and words spoken in the ordinary tone of 
voice, throughout the length of Oppolzer's ward, a distance 
of about ninety feet. 

"The right ear having been treated with inflation, Polit- 
zer's method, and the application of pulv. aluraiuis, the puru- 
lent exudation ceased, and the perforation became closed br 
cicatricial tissue about four weeks since. On examination, 
the cicatrix, 2'" in diameter, is readily seen, and the hearing 
power is normal. In this ear, the disease having been 
treated in season, the ossicles retain their normal relatioua 
to each other, and to the walls of the tympanic cavity. 

"The eyelets (made by Leiter of Vienna) are of hard rub- 
ber, and from l"'tol|"' in length; the longitudinal opening 
is oval in form, and about J'" in its longest diameter. On 
the outer surface are either one (T'ig. 68) or 
two (Fig. 69) grooves. In the outer end is a 
small transverse opening for the passage of a 
silk thread, by which the eyelet can be withdrawn in cw* 
of its slipping from the pincette during the operation. 

"The pincette used in introdacing the eyelet terminates io 
two sharp points, which beiug inserted iu the longitudinal 
opening, and then expanded, give a much firmer hold tbau 
if the eyelet were grasped from the outside." 



4 



Pig. 68. 



Fig. 69. 



I 



CHAPTER XIV. 

ON THE MECHANICAL APPLIANCES USED IN TEE DIAGNOSIS AND 
TREATMENT OF AFFECTIONS OF THE EUSTACHIAN TUBE AND 
MIDDLE EAR. 



The intimate connection between the throat and the 
middle ear, the niueoua structures of wtiich are continuous 
through the Eustachiau tube, and the knowledge that many 
aural aft'ections are extensions of pharyngeal disease, have 
directed a great deal of attention to the means of gaining 
access from the pharyiix to the middle ear^ and given rise 
to the introduction of numerous ingeuiously devised instru- 
ments for facilitating the purpose. 

Some of these we have already noticed, and we will now 
describe the most important and practically useful of these 
appliances, and the manner of their employment. 

Aud first we will describe the rhiuoscopic mirror^ a small 
piece of looking-glass or polished metal tirmly attached to 
a convenient handle, at such an angle tliat when carried 
behind the soft palate it will receive the image of the tissues 
in front of it above, and to either side, according as it is in- 
clined more to the right or to the left, forward or backward, 
(See Fig. 70.) The employment of the rhinal or pharyngeal 
mirror enables us to inspect the condition of the pharyngeal 
portion of the Eustachian tube and the parts adjacent. Such 
an exarainattou should never be neglected in eases of disease 
of the middle ear, and should always precede, if possible, the 
use of the Eustachian catheter, as it enables us to recognize 
the position of the entrance of the tube, so that we may then 
^keach it at once, instead of searching for it, as we too fre- 
quently do. 

The examination of the upper region of the pharynx is by 
o means an easy one at all times, and cases will be met 

here it seems impossible to make a satisfactory exploration. 
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Iaurist, or he will have the mortification of being 
unable to accomplish results equal to those at- 
tained by his coinpetitora. 
RhmmropD requires, in the first place, n goo<l 
light. We will suppose the day to be a fine one 
and the sun to bo shining into the exaniiiiinf;- 
eharaber. The patient is to be placed, sitting 
or standings as may be most convenient, so that 
the light shall fall directly into the open nioiitb, 
and illurainato the fauces. The operator takes 
a position in front of the patient, but in such manner that 
his hand shall not cast a shadow into the throat, and pfO" 
ceeds with the examination in the matiuer to be desK-'riW 
presently. If the light is unfavorable for a direct illufuiD»- 
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Fig. 72. — ToBOLD's Illumi- 
NATINO Apparatus. 
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tion iu this way, it may be reflected into the mouth from a 
small looking-glass, so placed as to receive the direct raya 
from the sun and deflect them into the mouth. This reflector 
may be phiced on tlie window-Bill, and throw the light upon 
the opposite wall in sucli manner that when the patient is 
seated with his back to the wall the rays fall at once into his 
mouth. 

Another plan of using reflected light is to cotidenae some 
of the diHused light of the apartment upon a concave mirror, 
and thence reflect it into the 
throat. This is the manner 
most frequently employed ; and 
the reflector may be attached 
by a universal joint to a band 
encircling the forehead of the 
operator, or it may be attached 
to a stand or placed upon a 
table. 

So rarely do wc have the 
opportunity of making these 
examinations by sunlight that 
we prefer the use of artificial 
light , and we may use gas or 
coal oil, as in Fig. 71, the latter 
of which furnishes the brighter, 
whiter, and more constant 
flame. Some practitioners have 
arranged an oxyhydrogen light 
for this purpose. Gas will be 
found sufficiently available for 
all ordinary and almost all ex- 
traordinary cases. 

Direct illumination by arti- 
ficial light is rarely employed 
in these examinations. The 
process consists in placing a 
condensing lens before the light, the rays of which are thrown 
directly into the mouth of the patient. The light is between 
the operator and the patient; and the instruments are carried 
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to one side or other of the light. The eyes of the operator 
are Bliieldcd from the direct rays of the light by a screen 
passed aroiiiul the chinuiey of the lamp. 

Keflecte<l artificial light, however, is the method which 
will be found most couvenient. Here the light from a lamp 
is received upon a concave reflector, as in the exaniinatiou 
by diftused sunlight The mere light of the lamp received 
upon the reilector is not sufficient to answer every indica- 
tion ; and although there are many cases in which this will 
be all that is required, it will be better to employ light which 
has been condensed before it is received upon the reflector. 

Many instruments have been devised for this purpose, bat 
the best and most convenient one will be found to be that of 
Tobold, depicted in Fig. 72, attached to a convenient stand, 
permitting of instantaneous movement in any direction, and 
with the reflecting apparatus above the source of illumina- 
tion, as arranged for office work, by Dr. Cohen of this city. 

According to the plan advised and practiced by Seme- 
leder, the mirror is connected with the frame of a pair of 
spectacles in such a manner as to support it steadily before 
the eye. 

For the purpose of conducting a rhinoscopic examination 
we need much the same apparatus as for laryugoscopic ex- 
amination. The light is to be thrown rather lower in the 
fauces, so that it will shine brightly on the spot where the 
mirror is to be placed. The desired object is to place a 
mirror behind the uvula and soft palate, with its reflecting 
surface upward and forward, so as to illuminate the posterior 
entrance of the nasal passages and the parts in the immediate 
neighborhood, as may be seen in Fig. 73, A; by this ar- 
rangement, a ray of light, C, striking upon the mirror is 
thrown upon the vault of the pharynx at 1). By still further 
depressing the handle and raising the mirror to the position 
in B, the ray of light, E, impinging upon the mirror, is re- 
flected into the posterior narea at F, which point becomes ' 
visible. Now, by sliding or inclining laterally the mirror, 
the Eustachian orifices are shown at k, with sinus of Kosen- 
miiller and the lateral pharyngeal walls. The primary requi- 
site to successful examination is, that there should exist space 
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mentary 8oft palate. Under such circumBtances it would be 
impossible to make au examination of this kind. 

It is essential that the soft palate should hang free from 
the posterior wall of the pharynx. Now, when the mouth is 
kept open for purposes of examination, there is an involun- 
tary disposition to breathe through it, instead of througli the 
nostrils as is ordinarily the case. The moment air is inhaled 
through the mouth, the palate becomes closely applied to 
the posterior wall of the pharynx, and thus the communica- 
tion between the nares and the mouth is completely cut ofi". 
It is, therefore, necessary that means be adopted to secure the 
preservation of sufficient space between the palate and the 
pharynx ; and this is to be done by the attempt to breathe 
irough the nostrils while the mouth is kept open. When 
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Fig. 74. — RniNO- 

SCnPIC MlKKORS. 





the respiratory current is received through the uostrile, the 
pnlate of iieceasitj hecoraea relaxed and removed from the' 
jiharyiix, and the desired space is gained. This action ofj 
the palate is readilj studied by obaerviug it j 
ill a mirror. It is often difficult for the 
patient to succeed iu breathing quietly 
through the nostrils with the mouth open;: 
hut a little practice, especially if the atten- 
tion be called to the effect as watched in 
the looking-glass, will almost always ac- 
comjilish the result. Should this plan not 
succeed, he may he told 'to emit what are 
called "nasal sounds," such as the French 
" en," and as the expired air passes through M 
the narea tiie object will be attained. Should ■ 

©this fail, we resort to forcible 8ei>aratiou by 
means of a broad blunt hook passed under 
the parts and then drawn forward by the 
examiner. This plan is oiten only jiartiully 
successful on account of the spasmodic ac- 
tion of the palatine muscles which follows 
the procedure, and which is to be overcome 
only by repeated contact of the instrument 
uutil its presence and pressure is tolerated, 
or until the irritability of the muscles is 
exhausted. The same amouut of time and 
patience devoted to the acquisition of the 
required mode of breathing will insure tlie 
success of the latter and more desirable 
method of securing space enough between 
the pharynx and the palate for the intro- 
duction of a mirror. 

The mirrors to be used may be the same 
as employed for examination of the larynx, 
or like those at Fig. 74. The majority of 
authoi-a insist that the mirror must be at- 
tached to its stem at a right angle or nearly 
80. There is no necessity for this, nor is such a mirror «* 
convenient as one of the ordinary laryngeal mirrors, i 
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point insisted upon is that the mirror ehall he about 
half an inch or so in diameter. There ie no reason for 
emplojnng so email a mirror; for greater convenience, we 
ought to have a series of mirrors of Jifterent sizes, as seen in 
Fig. 74, unless for exceptional cases. An ordinary laryngeal 
mirror of the diameter of seven-eighths of an inch or an 
inch will nsuntly answer; but we occasionally encounter 
cases where a mirror of an inch and a quarter in diameter 
can be employed with the greatest freedom. It is only where 
but little space exists between the palate and the pharynx 
that small mirrors are needed; and in such cases, of course, 
mirrors of three-quarters, five-eighths, or half an inch 
are required; but such cases are the exception, and not 
the rule. Tliat the distance to the posterior wall of the 
pharynx is greater than would at first sight be supposed, 
may be readily proved by taking a pencil or any similar 
object and |)us(*iiig it into the mouth until its extremity 
jeaches tiio pUarynx. 

■ A mirror sohlered to the shank at a right angle is of moat 
use when the head is decidedly inclined forward, as has 
been recomraorjded l)y some observers, who contend that the 
palate thus drops somewhat forward of its own accord. This 
is not often the case. If the head is kept erect, as it should 
be, and a mirror at a right angle to the shank is used, the 
hand of the examiner is much more apt to be in his own way 
than if the mirror is used at an obtuse angle; and if a ver- 
tical position of the reflecting surface of the mirror is desired, 
it is readily produced by lowering the handle, which at the 
same time lowers the hand, so that it is etill lees likely to 
intercept the light. On the other hand, when the" object is 
to gain a view of the upper portion of the posterior nares, 
as it is called, or the vault of the pharynx, in a mirror at a 
right angle to its shank, the handle will have to be raised 
80 that the mirror may not thus intercept vision. The 
ordinary laryngeal mirror is the beat for rhinoscopic pur- 
poses. It is only a perspective image of the parts in front 
and above it that can be procured at best, and is easier 
of manipulation and more suited to examination of all parts 
than the mirror usually recommended, 

17 
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Fig. 75.— TuBCK's 
Palatk Noose. 



Fig. 76.— Wales's 
Palatk Hook. 



It haa been thought desirable, as a rule, to resort to me- 
chaiiical means for raising the uvula and pull 
ing it with the palate forward, iu order to 
facilitate examination and increase the naso- 
pharyngeal space. For this purpose a flat 
hook about three-tenths of au inch broad, 
and made of silver or other metal, is used. 
This hook, fenestrated or not, according to 
fanc}', and having a turn-up edge of one to 
two-tenths of an inch, is passed beneath the fl 
uvula, which ia received upon its broad sur- 
face and hooked under the velum, which 
is then gently drawn upward and forward, 
Soraetimea the palate is seized between the broad lips of 
forceps, fashioned like the palate hook, 
I find but few patients who can bear these instruments 
without some little training, and I have dis- 
carded their use except in cases where the 
uvula is very long and thus obstructs the 
image, or in certain cases of pathological al- 
terations, where I wish to examine every- 
thing with extraordinary minuteness. 

Tiirck proposed to remove these difficul- 
ties by adopting the use of the little contriv- 
ance shown in cut (Fig. 75), consisting of a 
small silver tube, about au inch long, perfo- 
rated near one extremity by a small hole, 
and of sufficient diameter to permit the pas- 
sage of a doubled thread, the " bight" of 
which is drawn through tlio small hole atoue 
end of the tube, white the free ends depend 
from the other. In employing this noose, the 
loop of the thread is liitched over the uvula, 
the tube ia then shoved down upon it, and 
the free extremities of the thread are drawn 
forward from the mouth until sufficient trac- 
tion is made upon the velum, wheu tliey are to be attached 
to a band passiug around the head. 

Neither of these plans has succeeded in accomplishing 
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the object iti view, and indeed, from tlie irritability of the 
points about the throat, it is diflBcuIt to devise any^ inetrn- 
ment that will possess, in its application, advantages more 
than counterbfthincing its inconvenience. Dr. Wales has 
found, in the little hook shown in Fig. 76, all the advan- 
tfigea procurable from such au instrument. We have not 
employed this palate hook, so that we cannot give au 
opiuion in regard to it. It is made of light German-silver 
wire in the form showu. The points of the hook are in- 
tended to catch ou the posterior surface of the velum on 
either side of the uvula, the latter fleshy process being 
sustained in the small circular bend of wire at the base pro- 
jecting horizontally, and doubled, as it were, out of the way 
upon the anterior surface of the velum. The hook allows of 
the most thorough examination of the posterior surface of the 
soft palate, as the fine wire covers but little of the surface. 
The handle of the hook is shaped into au ova!, with which 
'the elongated uvula may be removed to one side or the other, 
as circumstances require, and held against the palate. The 
wire permits the hook to be bent into any desirable shape ; 
for instance, if the surgeon wishes to use the hand holding 
the hook for some other piirjiose, he has only to expand tlie 
two wires, forming the handle into an oval, and bend this 
over the uose, when the palate will be securely lield forward. 
This plan, of course, will be restricted to complex and diffi- 
cult cases of rhinoseopic manipulation.* 

If au elongated uvula prevents examination, the best pro- 
cedure for the patient's ultimate benefit is to retrench it. If 
any form of pahite hook is employed, it must first be warmed, 
ou the same principle upon which we warm a catheter before 
introducing it into the urethra. 

Now, if the observer employ a palate hook with one 
baud and a mirror Avith another, how shall he introduce 
the catheter, should such procedure be necessary ? To assist 
manipulation, therefore, with the palate hook in position, 
methods have been devised by Kramer, Wagner, and others, 
by which the end of the palate hook shall rest upon a cou- 
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trivanee suspended from a band encircling the head, or a 
damp fipainiing the bridge of the nose, as in Fig. 77. These 
inelegant coutrivanees are said to be tolerably well borne. I 
have never had occasion to resort to them. 

The space between the velnni and pliarynxniay be gradu- 
ally enlarge<l to some extent by 
S- '7. successive drawings forward of 

the velum, by means of a broad 
blunt hook, and repeated at in- 
tervals for several days or weeks. 
Ad appliance all but abso- 
lutely necessary for successful exaniinatioti, however, is a 
tongue depressor.^ In examinations, I very rarely resort to 
an instrument of this kind, letting the patient hold tlie tip ■ 
of the tongue with a napkin as far out as possible; but iu 
examinations of the posterior nasal passages, it facilitates the 
manoeuvre, by securing space between the lower border of fl 
the uvula and the tongue for the introduction of the mirror 
and its subsequent manipulation. A tongue depressor for 

this purpose should be long 
enough to extend to the base 
of the tongue, and should not 
be fenestrated, — one is repre- 
sented iu Fig. 78. It is made fl 
of one piece of hard rubber, 
and the Itandle portion is beat 
under, so that the hand hold- 
ing it and the* hand of the 
instrument itself need not be iu the way. It should be ap- 
plied BO as to depress the base of the tongu6 and bring it 
forward, and then it may he confided to the patient himself, 
so as to leave the operator's hands free for the mirror and 
palate hook, or mirror and instrument, as the case may be. H 
liMnoscopcs — instruments combining mirror and tongue de- 
pressor — have hoeu invented by Voltolini, Wagner, Mac- 
kenzie, Semiock, and others; but I have had no experience 
with them, having rarelj' encountered a case where tbe 
reflector and mirror used for laryngeal examinations, witb 
the a<lditiou of the tongue depressor, has not enabled mc to 
fulfill every indication of diagnosis or treatcaent. 



Fig. 78. 
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Those portions of Btrueture to examine which we resort to 
rhinoscopy, are the posterior eurfaee of the uvula and velura ; 
the posterior aspect of the nasal passages, to wit, the septum, 
turbinated bones, and meatuses; the pharyngeal openings of 
the Eustachian tubes; the vault or roof of tlie pharynx; and 
the upper portion of the posterior and lateral walls of the 
pharynx. These strueturea cannot all be examined at the 
same moment. I have occasionally encountered u ease in 
which I could employ a mirror an inch and a quarter in 
diameter, and thus see the image of both posterior uures 
nud both Eustachian opeuings at the same time. Most 
frequently, however, we can examine but one side at a time, 
though a little more may be seen -in the mirror. The ex- 
treme lower portion of the septum and naree being covered 
by the velum, is not seen; but the upper three-fourthH of 
the space can almost always be examined. The parts are 
seen more or less iu perspective, this eflect increasing with 
the horizontalization of the reflecting surface of the mirror. 

If a good view is obtained, we procure such au image as 
18 presented in Fig. 79. ^ 

It is very essential to become familiarized with the ap- 
pearances represented in the 
rhiuoscopic mirror, because ^''»'- '^' 

this portion of the body is 
rarely dissected by the etu" 
dent, and the idea of relation 
of parts, as seen in the skull 
deprived of Soft tissues, is not 
realized in the examination 
under consideration. I have 
known the reflection of a 

back tooth to be taken for the iiares of that side, with the 
turbinated botiea covered with mucus; and the ashy color 
was not, at first sight, unlike the appearance of the posterior 
nasal region in a recently boiled skull. 

If we examine the engraving (Fig. 80), we find the promi- 
nent object to be a bright columnar ridge in the centre, grad- 
ually exi>.indiiig above. Tliis is the septum narium. It is of 
a pale-yellow or yellowish-piuk color at its narrow portion, 
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l>ut as it expands, it takes the red color of the pharj 
mucotis niernbrane above. If we follow the outline of the 
expanding portion of this septum, we define on each side 
the correapoudiug posterior nasal opening, the lower portiou 

Fig. SO.^RBiKosconc Imaok. 
a 
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l,«eptnm; 2, ft'pe Hpflw« of nvuml imtauge ; S, nnperiur meatltlt; 4, mJHd1» mrafTn; 
5, laiMTior tnrhiimted bnnv ; fi^ miifilJc df>. ; 7, infrrtor do.; i, fH>»ltioQ nf Ihc oponini^ 
lnli> (tie Kuttadilnii tal>e; 9, {otM of RusvoBailer ; 10, lateral mil of (iluuyBz; 
II, (up«rlar imll uf pbaryDX ; 12, podcrivr mrfnco of Tolara. 

of which image is cnt off by a horizontally-cnrved projecting 
red ridge, which, with as maeh aa is reflected below, is the 
image of the posterior portion of the veUira. Following this 
relum round on either side, we observe it rising over the 
outer portion of each naflal ofKiniiig, and then bending 
sharply over a well-marked protuberance, formed by the 
internal pterygoid plate of the sphenoid bone, beneath which 
is the entrance to the pharyngeal orifice of the EustachiaB 
tube. Following this protuberance, we observe it marking 
a canal with a fossa at its termination as it runs backward, 
upivard, and outward, which is the fossa of Rosenmuller, 
and lies between this lateral prominence and the posterior 
wall of the pharynx. In this fossa the Eustachian catheter 
often becomes engaged during its imtroduction. To return 
to the central portion of the image, the parts in shadow 
each side of the septum represent the free cavity of the 
nares on each side respectively. Following this shadow 
from below upward on either side, we see it terminate in 
a larger shadow, which represents the superior meatus; 
the bright portion above this is the upper turbiuated boue, 
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the lower portion of which we aee turning down to become 
lost in a central portion, which ia the middle turbinated 
bone partly covered b}' another prominent object, which 
is the image of the inferior turbinated bone> above which, 
and between it and the middle turbinated bone to the 
outside, we observe the shadow representing what ia seen 
of the middle meatus. Occasionally we can discern the 
position of the inferior meatus juat below the lower turbi- 
nated bone. 

Ordinarily we cannot see deeply into the cavity of the 
nose; eonietimes, especially when the mirror is in a vertical 
plane, and much of it hidden behind the velum, we can see 
by tlie side of the middle turbinated bones for a greater or 
less distance. The color of the mucous membrane of the 
cavity of the nose is a pale grayish-red or yellow ; the space 
between the outline of the uares and the position of the 
Eustachian tube is yellowish-red; the opening of the Eusta- 
chian tube is red, and the other parts have the usual red 
color of the mucous membrane of the pharynx. The precise 
tint of each structure varies with many circumstances, as the 
position of patient, amount of shadow, and character of the 
disease. 

Mucua is easily distinguished, and, when present usually 
hangs about the turbinated bones, the septum, and the Eus- 
tachian opening. 

In gaining a view of the posterior nares, the first thing 
seen is the image of the posterior surface of the uvula and 
palatine arches, which have much the general appearance of 
the outline of the image afibrded by the septum and outline 
of the nasal openings, and if at the same time the image of 
a molar tooth is reflected, the deception, to one unfamiliar 
with the subject, is very great. If, when such an image is 
obtained, the handle of the mirror is gradually depressed, or 
the mirror slipped up farther behind the velum, we see the 
image of the velum gradually extending upward and then 
backward, not unlike a shelf, on top of which and a little iu 
the rear we begin to recognize the true image of the septum 
and nares appearing in the mirror. 

By turning our mirror a little to one side or the other, we 
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the Bensitive part of the raucous membrane of the septum. 
It follows from this that each noatril requires its OAvn specu- 
lum. As the nostrils of different persons vary greatly ia 
size, ditt'erent sizes of specula must be at hand in practice. 
The speculum is inserted into the nostril while closely 
compressed; the moment the spring ia liberated, the nostril 
is fully expanded, and if the operator now draws the spring 
(which serves also as a hatidle) upward, the cavity of the now 
can be fully inspected. The speculum, therefore, is designed 
exclusively to expand the atrium or membro-cnrtilaginouB 
part of the nostril ; if it were allowed to enter beyond this, 
and to reach the isthmus formed by the unyielding carti- 
loginous septum and the nasal margin of the ascending 
branch of the upper maxillary bone, it would cause pain, 
and narrow, by its own thickness,, this small passage. The 
new specula cause no pain, widen the aria to the utmost 
extent, and admit of the introduction through them, into 
any part of the noae, of ioetruraents for slight, delicate, or 
severe operations."* 

Tbe Eustachian catheter is an instrument of frequent em- 
ployment, intended to enable us to pass a current of air, of 
medicated vapor, of steam, of spray, of water, of powder into 
the Eustachian tube, or through it into the cavity of the 
tympanum. These instruments are passed either through 
the mouth or through the nostril, the latter being the method 
most proper and most used. 

The instrument for catheterizing the tube through the 
mouth is that of Dr. Cutter, of Boston (see Fig. 84), which 
ie intended to be used with the rhinoscopic mirror. Tbe 
terminal portion can be turned to any angle, so as to meet 
any desired radius, which may facilitate its introduction. 
We have made several attempts to employ this instrument, 
but as they were unsuccessful, we soon reverted to our usual 
method of catheterizing through the nose. 

The catheter generally employed ia that of Kramer (see 
Fig. 85). 
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Fig. 86 18 a small EuBtachian catheter for use in young 
ildren. 



Fig. M. 



Fig. 86. 




Fig. 86. 



\ 
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The rules laid down by authors for the manner of intro- 
ducing the Eustachian catheter are very unaatisf'actory. Tiie 
position of the pharyngeal orifice of the tube differs, aa cao 
be demonstrated by a rhinoscopic examination, and therefore 
no one rule is of universal application. Jlxperts in aural 
Burgery, who make themselves familiar by hard study with 
the anatomical arrangements of the upper portion of the 
pharynx, are very often able to find the entrance of the tube 
by a sort of knack which nothing but experience can give. 
The general practitioner, who has perhaps never seen this 
portion of the body exposed, for it is rarely dissected in the 
study of general anatomy, and whose ideas of the relations 
of the parts are gained from the skull and from engravings, 
will seldom succeed in the manipulation ; hence the discredit 

Fig. 87. — SicrioN of thk Head, with Eustachiah 
Catukteb intboducxd. 




A, •howini; tho tam which the calh»t«r nhoiild mitkii in •ntsring the ph^ryni;**! 
ori&c«uf tho Kiutnctilan Inho; B, ihowloi; tho poaltloaof RoKoiimUller'* rowa,*iMl 
the n«cM>lt]r far withdrawing the e>tb«tar befora entarlog tha KnaUcbtoa tube. 

which has fallen upon the instrument. The fault is not in 
the catheter, but too often iu the operator. 

The most popular ralo is that of Kramer, to touch the 
posterior wall of the pharyux, then turn the back of the in- 
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Btrument toward the external auditory orifice and pull it 
toward you, it will slip over the posterior portion of the 
cartilage of the tube, and if it is only allowed to ride on the 
anterior face of this posterior lip of tbe cartilage, it can then 
be pushed on into the orifice of the tube, as shown in Fig 87. 
We prefer to turu the beak of the instrument as soon as we 
enter the pharynx, to graze the lateral wall with it as we 
proceed backward, mounting the anterior lip of the tube. In 
this way we avoid catching the instrnment iu the fossa of 
Kosenmiiller. If the catheter remains in position, it ia 
probably in the tube. This can often be determined posi- 
tively by making a rhinoscopic examination, which will show 
us if it is in the orifice; if not, it will show us the relation 
the beak of the catheter bears to the orifice, and we can 
readily make the correction. Where the tube is impervious, 
60 that u current of air cannot be passed into it, this would 
be almost our only method of verification, — an important 
point if we wish to force a stylet through the tube. 

As an instrument of diagnosis the Eustachian catheter ia 
used to determine the permeability of the Eustachian tube, 
as in Fig. 88. This is done by blowing into the catheter, 
producieig a certain sensation 
easily recognized by the pa- 
tient. A fiexiblc tube is some- 
times used in this connectiou, 
and ill addition a second tube, 
reaching from the ear of the 
patient to the ear of the opera- 
tor, is employed, so that the 
latter may hear the effect of the current, as in Fig. 89. The 
whole instrument is known as Toynbee's otoscope. The 
accompanying illustrations exhibit these tubes and their 
modes of employment. 



Fig. 88. — ExPLoRKR, WITH Edsta- 
uuiAK Catheter attaceikd. 



IMPEBVI008 EUSTACHIAN TUBE. 



'* Of the means more especially used to open an impervious 
tube, the nitrate of silver of the strength of forty or eighty 
grains to the ouucc, applied to the mouth of the tube by 




itB uae in the following manner, and we have tried the 
method and approve of it : ■ 

"The end of the catheter containing the ring should be 
supplied with a thimble-shaped piece of rubber, similar to ^ 
that used on atrophine-dropper; the beak of the inatruraent fl 
is immersed in the solution, and one or several drops maybe 
drawn up, the end freed from excess of solution by wiping on 
blotting-paper, then passed up to the Eustachian tube, or 
perhaps a little way within, and the contents discharged. 
Or, after loading the inBtrumeut, a bit of cotton may be 
wound upon the end, and when introduced the thimhle« 
shaped bulb may be Blight ly pressed, so as to moisten the 
cotiton when a swab is extemporized, and being exactly in 
position, the remedy is readily applied." 



* Tbo Treatmpiit of Naso- Pharyngeal Ciitarrh in its Relation to Dlwasetof 
the Ear, ly 0. D. Fomcroy, M.D., Medical Record, March 16th, 1871, p. Jp. 
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THB PHARYNGEAL OPENINGS OF THE EUSTACHIAN TUBE. 

■ Having had the opportunity of examining and studying 
lotne interesting cases of cleft palate, we have come to the 
Following concliisioua: that there is a peculiarity of articu- 
Latiou or uaeal voice. This is accompanied by more or less 
ieafneas. There is also disease of the mucous membrane, 
which is congested, harder and dryer than natural, owing to 
constant exposure to the air. 

The muscles have not as much power to control the pha- 
ryngeal openings of the tube, so that in the act of swallow- 
ing they remain so long open that in two cases particles of 
food passed along the dilated tube ; and was stated by one 
jf the patients to have been removed from 
the external meatus. In both these cases -^'S' '^• 

perforation of the membrana tympani had 
taken place. 

In the case of Mary N., aged fifteen years, 
of Rome City, Indiana, — a patient of Dr. 
Cohen, — by simply drawing back the cheek 
we could distinctly see through the cleft 
both mouths of the Eustachian tubes, and 
watch their action. These openings were 
triangular or obliquely oval, looking down- 
ward, outward, aud forward. They showed 
that, to enter these opetiings by the catheter, 
required it to be curved for three-fourths of 
in inch in depth, in a downward direction, 
for the terminal two inches, with the tip 
curved one-eighth of an inch to the right or 
left, to enter with facility into the mouth of 
Bither tube.* (See Fig. 90.) It ako required 
B slight rcjtary movement to the right for the 
left opening, and vice versa to enter; but once entered, it 
retained its position firmly, in spite of violent shaking of the 
head. The ordinary catheter of Kraniert is of six and a half 



• Those catheters were mnde by G. F- Pilling, gold and ejlver surgical 
iMlrurneiil-mBkLT of this city, 
f Kramer on Di^uasca of tho Ear. TraDslEttcd for NowSydoubam Society, 
Dodon, 186a, p. 27, 
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inches in length, with a beak hent laterally for three-quarwn 
of an inch at an angle of 144° ; this could not Le introduced ia 
this ease without painful pressure upward of the soft tissues 
of the nose ; and yet all the parts were perfectly normal in 
appearance. Although this was an independent observation , 
to study the feasibility of an improvement in the curve of the 
catheter, it was found, on consulting some old works, that 
Saiss)/ pictured a somewhat similarly-shaped catheter in hij 
celebrated "Essay on the Diseases of the Ear," published 
originally as an article in the " Dictionnaire dea Sciences 
Mddicales," in 1819, and translated with additions by the dis- 
tinguished surgeon, Prof. Nathan R. Smith, of Baltimore, 

Fig. 91. 



Fig. 92. 



V 



from the posthumous edition published by "Montain" in 
1827. 
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Fig. 93. 



Both the catheter of Saissy and that employed in the caae 
referred to, difier in their curvature from the catheter of 
Toyubee. 

■ In one other case examined by Dr. Cohen one year after a 
^nccessful operation tor closure of both hard and soft palate, 

he found a perforation of the merabraiia tympani. The deaf- 
ness was moderate, but marked ; and on questioning the pa- 
tient as to the entanglement of food in the Euatauhian tube, 
it appeared that it bad also occurred 
in this case previous to the operation ; 
bat that eiuce the operation there liad 
^een no difficulty of this kind. 
I These obflervations do not contirm 
those of DieffenLaeh, that the impair- 
ment of hearing was always completely 
relieved after closure of the tiaaure 
of the palate by sutures. They show, 
however, the importance of an early 
operation, before the tissues have re- 
ceived such profound alteration that 
they are unable to return to their nor- 
mal condition. 

Politzer has devised an apparatus, 
which we have before described and 
frequently employed, for examining 
and inflating the middle ear through 
the Eustachian tube by the nose, which, 
though less exact than the catheter, often 
answers the purpose. Uie method con- 
BiBts in placing a tube attached to an 
elastic bag with a valve at its base into 
one nostril, compressing the other upon it, and forcing a cur- 
rent of air as the patient swallows saliva, or a mouthful of 
water held for that purpose. This is of easy application, and 
suitable to practitioners who cannot manage the catheter. 

■ Fig. 91 exhibits the instrument, and its manner of appli- 
^tion; Fig. 92 shows Dr. Brunton^s* modification, which 




• BraithwftiUi's EetrospecU 
18 
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the patient cnn employ without the aid of the physician, llie 
Fig. 94. compresHion of the bag being made by lie 
foot the instant the "patient swallows, which 
is well illustrated in the cut. 

A 8tin more recent change in the forni of 
tliis apparatus has been made by Dr. Peter 
Allen,* wliich we have received from John 
Weiss & Son, of London ; but we can expresa 
no opinion of its utility until further trials. 
It is described ag follows; "I have still 
further improved Politzer's most inralnnMe 
appliance, by substituting a nasal poil, which 
is pressed fif/amst the opening into the nos- 
trils, tor the tube which he inserted into one 
of them. Mounted on a strong piece of 
covered copper wire are two air pads, which 
can be so approximated or separated aa to 
stop lip conveniently the nasal orifices. The 
metal serves as a handle for the eurireon or 
patient. Through each pad ruu8 a hole, 
and these holes communicate with tivo 
short bits of india-rubber tubing, joining 
into a single tube. Into this tube the pip* 
of the inflating-bag is inserted, and tli6 
apparatus being thus complete,'" is ehowu ftt 
Fig. 93. 

For the introduction of minute quantitiea 
of liquids, or the spray of the same into the 
middle ear, we have several instruments. It 
is most generally accomplished through the 
Euatnchian tube. A very convenient instru- 
ment will be found in the spray catheter.ti" 
wiiicli Richardson's apparatus is placed 
within a catlicter, which is movable in an)' 
direction. Tlie difficulty in the use of this 
instrument is that the end gets clogged hy 
mucus, and tliusarresta the operation, ref|nir- 

♦ Lfclurca on Aurnl Catarrli, by Peter Allon, M.D., Aunil Surgton ti'.*"' 
Lecturer uii Aural 8urg«ry nl, St Mary's IIu»)>itj>l. Louilun, 1871, J'p- '8,7?. 
f Mnde by Mewn. Cudmnn & Sburtleff, of Bvstun. 
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ing the removal of the catheter; to avoid this, rapid pumping 
will sometimes dislodge the raueua. 

A still better form of catheter is shown at Fig. 94, which 
can he freed from obstructing mucus without removal from 
the Enstnchian tube. The tube is double, so that one stream 
18 passing in while another is passing nut. Nn, 1 is the exit 
tabe; No. 2, double oritiee for 'entrance and exit of fluids; 
Ko. 3, tube for air-bag, or syringe for introducing liquids. 

We can with this double catheter wash out the pharyngeal 
extremity of the Eustachian orifice, or introduce a few drops 
of liquid and spray it by means of the air-bag and drive it 
in this state into the middle ear. 

Another form for the same purpose is called Bishop's* 
nebulizer^ with which he states lotions of any strength, up to 
the point of saturation, may be used ; bnt the quantity re- 



Fig. 95. — fiiSHOP's Nkbxtlizxr tob Eustachian Tubk. 




quired to come into contact with the whole lining membrane 
is so small that there is not the least fear of mechanical 
injury, and by slightly turning the point of the instrumeut 
the pharynx, the nasal passages, and the parts connected 
therewith, may all be subjected to the action of the remedy. 
The apparatus, m seen at Fig. 95, consists of a small grad- 
uated glass syringe, similar to that used for euboutaneous 
injection. The solution is gently forced drop by drop into a 



» On » New MothoJ of Applying Kemediftl Agents to the Cavity of tb« 
Tympanum, bj Edward Bishoij, M.D., pp. 8,9. 
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*' I find it better not to push the point back to the pharynx 
and then draw forward, but rather to aim at once for the 
OBtiuni when the mark on the straight portion of the instru- 
ment shows that the beak is near its destination. I always 
inspect the nostril with speculum and mirror before putting 
in the catheter, so as to learn the peouliarities of tbe passage ; 
and it is advisable to dip the end of the catheter in glycerine 
to lubricate it. I always give the patient the usual directions 
about holding the mouth a little open, to aid relaxation of 
the soft palate." 




lie are rare, owiiij^ 
the depth of the iiieatuH, ami its tortuoua canal. 

It ia injuretl in fractures, by blows on the side of the head, 
fulls, coiicijsrtioiis, or sliarp vibrations of air. 

Sir Aatley Cooper relates a case of laceratiou of the mem- 
brane by a blow ou the side of the head, extending from 
above downward across the entire nienibraue. 

I have Beeu a number of cjisea in which there were both 
lacerations and cicatrices of the nienibranu tympani. As a 
general rule, this form of wound heab with great facility, 
w ithout treatment. The same result from disease would take 
a much longer time to heal. There, is a form of deafness, 
the result of loud, sharp reports, to be found in both officers 
and men belonging to our artillery corps; but in raw recruits 
it assumes the form of hemorrhage from the meatus from 
laceration of the membrane. 



RUPTURE OF MEMBRANA TTMPANI BY 8TRANOULATI0N. 

Dr. Alfred Taylor, in his Medical Jurispi-udence (Phila- 
delphia edition, 1856, p. 575), inentious a case of suicidal 
Btrangulati<iii in which constriction had been produced by a 
ribbon, and the violence applied was sutRcieut to produce 
bleeding from one ear. Ou dissection, there was found to 
have resulted a rupture of the membrane of the drum of the 
ear. 

Von Troltsch mentions two instances of perforation by a 
blade of straw; and I have met with a similar injury in a 
boy. Another case which came under my observation wa^- 
(218) 
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where the inembraiui tyrapani waa ruptured hy a blow from 
apilknv, thrown with great force agaiuat the ear, 
■ Treatment. — Absolute rest, deplution of a local character, 
vf there be pain, one-quarter to one-half grain of morphia 
iojecleJ hypodermically, with a aolutiou of sulphate of zinc, 
gr. i to X iu one pint of water, applied warm, by means of 
Clarke's douche. Cotton or wool slmiilJ be placed iu the 
meatus, to exclude the air, and careful attention required 
until uuion is complete, for if neglected it ia apt to be 
tedious. The membrane, if properly treated, will heal with- 

Iout difficulty. 
The nianubriuiii, or the handle of the malleua, is inclosed 
for about three-fourths of its length between the lauiiuos of 
the mcmhrana tyniputii. 
This dclirute bone was first found to have been broken 
and united in the case of one of the lower animals. Soon 
afterward a similar fracture was di!*covered by Mctiiere* in 
a ganlouer, who had accidentally tlirust a twig of a pear-tree 
into hirt ear. A very extensive laceration of the membrana 
tympiuii took place, and the little bones of the ear could be 
plainly seen, and their luovenienta distinguished. It is 
stilted that this injury healed of itself, without any special 

ttreatment, 
I'rof. Von Trijltsch also reports a case of united fracture, 
caused by the thrust of a peu-handle. The translator of 
Vou Troltsch's work furnished a case from Dr. Weir, of 
New York, of ununited fracture of the handle of the mal- 
leus. 

"The man received a fall, which caused uucousciousuess 
and bleeding from the ear. He had pain in hia ear for six- 
teen hours, running along the fctreliead to the ear; was 
■.laid up for a month, and the pain passed away. The tin- 
nitus aurium is very great. On examining the right car, the 
handle of the malleus seems to have been fractured just 
below the short process, where an irregularity is seen, and 
the lower fragment moves with great freedom upon the 

Mdilicale de Paris, 1850, No. 60; Von TrolUch, Treatise on Dis- 
U»» of tb« Ear, translated by Juha Ruo8m, M.D., Am. ed., pp. 151.-153. 
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upper. The irregalarity disappears after inflating the ear 
by the Valsalvian method. On the posterior part of the 
dram a patch of increased whiteness is seen, and p^ossiblj it 
indicates the site of a raptare of the membraua tjiupani." 

IKfXAHHATION OF THE HEMBRANA TTMPAM (MYRINGITIS), 

ACUTE AND CHRONIC. ^ 

Having already treated of this important membrane when ^ 
considering acute affections of the meatus auditorius, otitis, 
acute and chronic, externa and interna, we shall not devote 
as much space to the acute as to the chronic aftectloiia of the ^ 
membrane; as the latter subject has assumed great inipor- S 
tance from the investigations by Toynbee into the change 
produced by this form of inflammation, in which he has 
boon followed by Wilde, Von Troltsch, and still more re- 
cently by Politzer, who has surpassed them all in the care, 
accuracy, and completeness of his investigations of the sub- fl 
ject in reference to a true diagnosis. ™ 

Acute artections of the ear are very amenable to thera- 
peutic agents; but in chronic affections of all organs it is 
most dittieult to arrive at a correct diagnosis and successful 
treatment, — the ear being no exception to this rule. As is 
well observed by i'olitzer, "An accurate examination of the 
membraua tympani is indispensable for a complete and ex- 
haustive diagnosis;" and we can fully agree with him, when 
he says that, in many cases which he has examined, there are 
changes in the membrane to which no impairment of func- 
tion wliutever corresponds. On the other bund, experience ^ 
teaches us that, in some cases, with a marked degree of deaf- fl 
ness, the membrana tynipnni does not present the least de- 
parture from the normal couditiou; so that the condition of 
the membrane should only be taken in conjunction with all 
other symptoms, but is never to be depended upon alone m 
H «afe guide in diagnosis. 

In acute intiammatiun of this membrane, there ia always 
great vascularity and pain ; usually the attack of pain is in 
tho night, and is of the most excruciating character, pro- 
ducing at times delirium. It is increased by chewing or 
swallowing, or by the least pressure behind the ear, which is 
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the only meana of diagnosing it in little children. There is 
a feeling of fullness and bursting within the ear. If not 
treated promptly, the pain extends to the throat and mastoid 
region, or may pass into the brain. Almost everj patient 
has some form of his own for expresaing the noise or tirniitua 
auriiim felt in the ear. In every instance there is deafness, 
either partial or complete, of the side affected, as in most of 
the eases it is one ear that has been exposed. Tlie chief 
cause of this disorder is cold, but other agencies will produce 
it, as foreign bodies, attacks of various diseases, the exanthe- 
mata, bronchitis, typhoid and typhus fevers, and phthiaia. 
In almost every instance there is more or less swelling of the 
lining membrane of the external meatus, and therefore we 
cannot, iu the very early stage, see the membrana tympani. 
From immeroua examinations, where they can be borne by 
the patient, or when under the infiuence of chloroform or 
ether, it is seen that the membrana tympani loses its polish 
and its semi-transparency, and assumes a pink, and subse- 
quently a rose tint, with numerous vessels crossing it, form- 
ing a network, commencing at the insertion of the malleus, 
with here and there patches of ecchymosis. If it progresses, 
exudation of lymph and muco-puruleut secretion takes place 
with perforations, either by abscess or alough. As soon as 
the perforation occurs, there is temporary relief. If resolu- 
tion takes place, the vascularity decreases, and the mem- 
brane ultimately recovers its natural appearance, but is apt 
to assume a muddy or opaque character, or is covered with 
numerous spots. 

TreatmenL — Our sheet-anchor is local depletion, with pur- 
gatives, and relief to the pain by morphia, or hydrate of 
chloral, or the hypodermic itijectiou of sulphate of morphia; 
the use of moist heat by the spray or douche ; subaequeutly 
blisters, with iodine and tonics, to promote absorption of the 
deposits. The adhesions are to be broken up by the use of 
warm water by the catheter or Politzer's apparatus. After 
all inflammation has disappeared, the air douche must be 
employed, and the opacity dusted with calomel, wViile we 
Administer internally the iodide of potassium, in Hve- to tea- 
grain doses, three times a day, largely diluted with water. 
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until local inflammatioii is agaiu set up, when we must let 
the parts rest for a time. 

CHRONIC INFLAMMATION OF THE MEMBRANA TTMPANI. 

In this form of iiiflammation there is one important ele- 
ment wanting, ami that in pain, and tliere are hut few ex- 
ceptions to tliis general rule. It is characterized by a general 
thickeniijt; anil opacity of the membrane, progressing for 
months ur even years, giving no warning exce[»t a gradual 
and slowly inorea.8ing deafness, which is sometimes noticed 
by the friends of the patient before be is himself aware of it. 
Sometimes we liave a collapse or fatling-iii of tbo membrana 
tympani, with auomaties in the transparency and color. 
These anomalies are in part owing to the arrangement of 
the several layers as before noticed, — an external dermoid and 
an internal mucous: the dermoid is an extremely delicate con- 
tinuation of the lining of the external meatus, which, in its 
transition to the membrane, consists of an epidermic layer, a 
Mulpighian raucous layer, uiid the cutis. The middle fibrous 
layer consists of two separate luminm, an external radiate, 
and an internal circular. 

The first Ibrni of chronic disease of tlie membrane, accord- 
ing to I'oiitzer, is softening of tlie epidermic layer, the up- 
pearunce of which heeonics dull and lustreless, and isgenendly 
the result of serous exudation. It occurs iu tlie beginning 
of acute catarrh of the cavity of the tympanum, iu the rare 
forms of idiopathic myringitis, and iu the outlet of otitiB 
externa. 

Then follows cougeatiou of the dermoid layer, which is 
geueriilly seen on the handle of the malleus, indicating 
chronic inflammation of the tympanic cavity. There is alno 
a circular wreath of vessels near its periphery, from which 
little converging branches run toward the centre of the 
membrane; this is especially the case in acute catarrh of the 
tympanic cavity, or in relapses of chronic catarrh. 

Cu^e (jf chronic mjhimmation of the tympaiik cavity^ icith cd- 
lapse of membrana U/mpani. — June 4th, 1869. E. M, D., aged 
litU'-fight, residence Cheltoti Hills, Pa., applied on accouat 
of deafness of right ear, which has been of eightceu months' 
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duration, —the reanit of cold. Has been under treatment for 
one year without benefit. 

Examiimlhn. — Right ear: cannot hear the ordinary watch 
close to the meatus when the other ear is closed, or oti the 
tenjporal bone, but can hear the tuning-fork. Left ear: can 
hear the watch* tifteen inches; can only hear one sound or one 
individual voice at a time; but if more than one, the tsound 
becomes confused, and he has a sensation of closing or shut- 
ting in the ear. Ilia hearing, when young, was bo acute that 
he could dietinguish, even in an adjoining apartment, the 
faintest eouiid, so that his frienda had to Ue very careful 
what they said when ho was near. Meatus dry, but of 
normal color; membrana tyrapani very concave; reflection 
of light feeble; handle of the malleus not well seen from 
congestion of its vessels ; eounda Irom Eustachian tube of 
left side normal ; of right side faint and moist. 

Hhinoscopic cxamiifaiion. — Mucous membrane swollen; ori- 
fice of Eustjiehiau tube covered with gray mucus ; follicles of 
the pharynx red and enlarged. 

■ Treatmait. — -Chlorate of potash five grains three times 
^Saily: iodine and ether, by means of Politzer's air douche, 
through the Eustachian tube. 

June 18th, 1869. Treatment continued ; no change noticed. 

Sejit. 21st. Slight improvement, could bear the watch 
close to right ear. 

October Cth. Directed the use of Politzer's air douche, 
80 as to cause the air to reduce the concave character of the 
membrana tympani. Prescribed au alterative mixture, as 
follows : 

R. — lodidn of Poliisshim, grs. v; 

Sol. uf Arsuoitu of I'otHssa, git. v ; 

^^^^^ Miiriutn of .\nimoniu, gn. x ; 

^^^^B Extniet of Licorioe, grs. x ; 

^^^H Water, ^ij. M. 

^^^" Sig. Three times a day. 

He continued to take this mixture at intervals for a month, 
having the current from Kidder's battery applied to the ear 



* Ordinary hearing dUtanoe of this watch is from two and a half to three 
feet 
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every third day in the following manner: the conductor lead 
ing to the jjositive pole or anode was held in the patient's left^ 
handj.whilat the opposite conductor or cathode, ending in a 
funnel-shaped conductor, was placed in the meatus of the 
right ear, which waa filled with warm salt-and-water. The 
current was hy this means brought to bear upon the mem- 
brana tympani, and made to pass directly through the head^ 
instead of making a short cut through the skin. Subsa-j 
queiitly the battery was applied iu the same manner ever 
sixth day. 

Oct. 13th. Has rheumatism from exposure, — not the first 
attack; directed bath of bicarbonate of potassa, and con- 
tinuance of mixture, with astringeats to the throat 

Oct. 26th. Can hear the watch about three inches from the 
ear. 

Nov. 17th, 1869. Is in high spirits; hearing distance for 
watch ten inches; merabrana tympani less concave; now able 
to hear any one of his family at table five or six feetotF. Same 
treatment continued np to January, 1870, when he was dis- 
charged much improved. 

February, 1871. Hearing continueB good, his brother-in- 
law informing the author that he considered his hVuring all 
right. 

Next to congestion of mombrana tympani, Politzer places 
ecchymoees that occur in catarrh of the middle ear. 

He considers their recognition, by inspection of the mem- 
brane, to be very easy. They appear as irregular hemor- 
rhagic spote, in varying number, sometimes sharply defined, 
sometimes faint, and especially frequent behind the manu- 
brium.* 

In still higher grades of acute catarrh, especially when 
accompanied by purulent secretion,- the membrane, before 
perforation, appears so reddened that individual ramifica- 
tions of vessels can no longer bo seen. The same good 
authority states that the general opacities of the mcmbrana 
tympani depending on a lackof trauapareney in the substantia 
propria^ arise either by immediate transmission from the 
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other layers of the membrane, or are secoiulftry to affections 
of the deeper-lying structurea; find they also occur independ- 
ently iu old age. " On examination in the living auhject, 
the membrane thus changed appears flattened and uneven, 
in consequence of several unequally-clouded portions. The 
color is dirty bluish-white like lustreless porcelain, or the 
Lyellow predominatcB, and the membrane may be compared 
to a lamina of leather." 



OPACITIES FROM CHANGES IN THE MUCOUS LAYER OF THB MBM- 
^ BRANA TYHPANI. 

In acute catarrh of the cavity, without perforation, the mem- 
braua tympaui has a bluiwh-red color, on account of congestion 
of its mucous layer. Iu chronic cases, and these, according 
B|to Dr. Politzer, are the most frequent, the membrane is 
either bluish-white, with a teudiuoua opacity, or dirty-gray, 
and usually dull, haviug the appearance of ground glass, or 
glass covered with vapor upon one side. 

The followuig illustration is from an interesting miero- 
[Bcopical section of a diseased membrana tympaui, iu which 

Fie. 96. 




< 



section of A fatt}' iil-f:rlki'luii-ii B,vrir|tiiMii iiii-ijln [ iiii'.- mi n puti'-tit riQlTpring ffOm ft 

chronic rttUrrh of tlip ciiTity itf the lympBDUin. r, epfdenrifii; d, tlcroioid I«}'«r ; 
r, rm4la(tnf Injrr i c, circular Utjcr; i, layer oT mucous mninbrsiiB. 

re have simple fatty degeneration, from Prof. Gruber,* 

iccording to whose investigations it is a condition frequently 
connected with chronic aural catarrh. 

* Lehrbuch der Ohrenbeilkuade, p, 461. 
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Ill tlie dermis, niembrana propria, and mucous membrane 
are aeoii partiallj- crystalline ami partially scaly maRsesof fat, 
by wlik'h the membrane becomes very tender, a»id tears 
readily. 

Atheromatous or caleareons deposits, accordiner to "Wilde,* 
are seated in the atrterior vibratiiii^ portion. This deposit is 
of a yellowish colorj and has a sharp, wt'U-detined edge, 
totally different from that of a lyniphj" exudation, wliich 
generally shadeij oft" into the surrounding membrane. If 
Bcrntched with a cataract-needle, it will be found to be gritty, 
its composition being cnrbonate of lime. Wilde believes that 
he was the first to notiee this peculiar condition, wliich be 
stated in his essay upon Otorrhcea, in 1843. Toytibee has 
given three illusi rations of this fornt of deposit, audetatee that 
it is found in the fibrous lamina, and tliat in some instancea 
the whole of the meniibranu tympani is converted into C4ilca- 
reous matter. This change may occur at all periods of life, 
sometimes talking place wlien the remaining portion of the 
membrane is healthy. In other cases he cousiders it symp- 
tomatic of calcareous deposit within the tympanic cavitj. In 
others, it follows, and appears to be produced by, chronic 
inflammation of the dermoid layer with or without catarrh. 
Politzer says, the knowledge of their occurrence appeare to be 
of earlier date than is generally supposed. In an old work of 
Cassebohmt (1734), he tiiida a deecription of a preparation 
of the membrana tympani of aa old woman, upon which 
there were calcareous deposits in front of the manubrium and 
behind it. Von Troltsch gives a more accurate account. He 
says, such calcareous deposits are, for the most part, dis- 
tinctly separated from the surrounding tissue, and with their 
yellowiah-gray or clear, whitish appearance, are not to be 
mistaken. They occur even in childhood, and are not at all 
iufrt'ijuent, 

With the exception of a few cases in which the hearing 
was tolerably good, he has hitherto found them only asso- 
ciated with a high degree of deafness; so that the existence 



J 



* "Wikle, Practiciil Observations on Aurnl Surgery, p. 276. 
■^ Tractulijs quulunr anatomici do Auri buninni, 1734. 
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of similar eartlij processes on the membrane of the fenestra 
rotunda, or about the foot of the stapes, may be inferred. 
Moo«, of Heidelberg-, was tlie first to etudy carefully the 
gradna! formation of these calcareous deposits; the case 
eelected was an old woman seventy years of age, in the conree 
of a chronic catarrh of the mitldlo ear. Since that stiitement, 

H)r. Politzer has had a similar opportunity of following up 
the tk'velopment of these deposits. 

The following case is from Politzer'a clinic, and is worthy 

fcbf notice, from the fact of the patient's retaining an almost 
normal dei;ree of hearing, notwithstanding the existence of a 

»Berioiifl lesion : 
"Woman, aged twenty, a patient with tubercnlosia, in 
Oppolzfr's ward, Vienna General Hospital. Tlie aural ex- 
arainution was made in this case, not from any symptoms 
of disease of the ear, but in accordance with the general 
^ustom in this clinitpie. With both ears, the watch was 
'lieard at a distance of one foot, and the voice, in a whisper; 
the length of (lie ward about ninety feet. Examination of the 
membrana tynipani Bhovved in each a perforation about 2i"' 
in length, and situated behind the niannbrinni midlci; the 
remainder of the membrana, with the exception of a small 
rim at the periphery, was infiltrated with calcaret)U8 dejioait. 
When a eliilil, the patient luid severe pain in both ears, fol- 
lowed by a diffcharge, but no deafness. 
■ "Death occurred a few days after tbiscxamitiation, and an 
autops}- confirmed the observations above described. In the 
fresh state, the calcareous mass was so tirm as to be iinmov- 
able under a strong presstire, and the deposit had not only 
impregnated all the hiyerfl of the membrani tymimni, hut 

^exteniled above the wurfuce of the mucous membrane into the 
tympanic cavity, and the malleus was so firmly imbod<led that 
no viliration could have been transmitted by it to the (»ther 

» ossicles. Tiic patient was able to hear, and had heard since 
childhood, ina.'^much as the [lerforation permitted vibrations to 
pa.ss into the tympanic cavity, and fall directly on tlie stapes, 
which was freely movable. The labyrinth was perfectly nor- 
mal. Had the opening been el(»sed by cicatricial tissue, it 
would have been necessary to make an artificial jierforation, 
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in order to permit the passage of vibratiouB and to give to tnc 
patient the degree of hearing which, as the case stood, slie 
poseeased up to the time of her death. The importance 
of retaining or reproducing a perforation of the membrona 
tympsiui in Bomo, and by no means infrequent diseases of 
the ear, is illustrated by this case. It also shows that opacity 
in the membrana tympaui alone is not always a cause of 
deafness."* 

Schwartze has contirmod the previous observations. They 
are not always an attendant upon, or an absolute cause of, 
deafness, for Politzer has found them after death in persona 
whose hearing had been normal, lie regards them as the 
product of otorrhoGaa that have passed away. Besides the 
cireiiniseribed opacities, we find tendinous, gray, oblong, and 
uniformly fuint or striped ureas, which are separated by either 
normal or slightly-clouded portions ; a condition such aa 
is often met with in chronic catarrhs, and after otorrhoeas, 
but also frequently enough in persons of normal hearing, 
especially in old age. 

"As regards diagnostic value, the result of clinical inves- 
tigations may be summed up in the following points: 

*'l. Diseases of the membrana tympani are, for the most 
part, comLinatioBS of the signs of disease of the external and 
middle, less frequently of the inner ear. 

" 2. Opacities occur frequently in aural disease, according 
to the unanimous testimony of authors, and, in many cases, 
afford important data for a diagnosis. 

" 3, Tlie fact, however, that analogous opacities occur also 
in persons with normal hearing, diminiBhes their diagnostic 
value not a little. Nevertheless, they deserve, in given cjises, 
fiill consideration ; since, taken in connection with other 
eigne, with the nature and course of the case, and the degree 
ot functional impairment, they often essentially facilitate the 
diagnosis, "f 



* C. G. Blake M.D., Boston Med. aDd Surg. Journal. 
^ PoHtzer, op. cit., p. 69. 
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PERFORATION OP THE MEMBRANA TYMPANI. 

The moat frequent cause of this sohition of coiithuiitj of 
the niembrana tvmpntii is purulent catarrh of the middle 
ear, and the disease which produces the hxrgeet number of 
cases of purulent catarrh is suarlet fever; next to tliis is cold 
and its consequeuces; then follow phthisis, measles, pneu- 
monia, typhus and tyJ^hoid fevers, jiertussis, and, in a small 
number of cases, eczema, juinctHre, etc. In almost all there 
is a softening of the tissue; and the pus, or mixed pus and 
mucus, in the cavity of the tympanum or midtile ear, exer- 
cises a strong pressure on this softened membrane, until 
laceration takes place. 

In phthisis, the cou«h will often cause a sudden pressure 
of air in the cavity, wliich may terminate in a rupture of both 
membranes. I recently watched the ruptured membrane in a 
case of phthisis, and there was a gradual increase of the size 
of the perforation every few days, until there was but little 
left of it. In this disease pain seldom, if ever, attends the 
destruction of the membrane. In the post-mortem examina- 
tion of such cases, Polit^er has found the mucous membrane 
of the middle ear pale, seldom hyperwmic, and covered with 
a thin layer of creamy muco-purulent secretion ; and in the 
njembraria tympani, usually at its lower segment, an irregular 
perforation, from a line to a line and a half in iliameter, the 
border of the opening being softened and collapsed in folds. 

The occurrence of the perforation of the membrana tym- 
pani is usually indicated by pain in the ear, accompanied with 
more or less'deafness. Examination of the ear with a spec- 
ulum in a bj'ight sunlight, or with the concave mirror, shows 
the perforation either in the centre or through the lower half 
of the membrane. In acute cases the author has seen the first 
ifuiut dark line or spot which indicates perforation. This was 
shown to be such by the patient blowing air through it, on 
closing the nose and mouth, and making forced expiration. 
The cases most difficult to heal are those following scarlatina ; 
while those produced by acute catarrh, or puncture, heal more 
readily, if the perforation is not of large size. When more 
than one-half of the membrane is destroyed, it rarely heals. 

19 
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Recently I have hful under treatment two cases which 
healed in tliree months ; but the majority require many 
months, and even years, to accomplish the closure. In an- 
otlier place the exantlicrantous ntt'octions of the middle ear 
liave bet?ri fully treate<l of, and the great importance pointed 
out of giving early attention to them. 

The treatment of simple subacute perforations will depend 
somewhat upon the cause; but generally they require anti- 
phlogistic measures: leeches or cups, with warm fomenta- 
tions and brisk purgation. Opium or its salts, with or with- 
out antimony, at bedtime, will hasten the cure. The after- 
treatment will consist of blisters behind the ear, with a mild 
astringent wash of sulphate or acetate of ziuc, with tlie 
addition of tinctura opii; this treatment applies to all cases 
of acute perforntious. 

Chronic pa'foralion. — In cases of perforation of long stand- 
ing, we resort to solutions of nitrate of silver, 20 to 30 grs. 
to f3i of water, or solutions of iodine or carbolic acid, 
applied with great care, by means of a brush or piece of co^ 
ton, not oftener than every tliird day. At the same time 
we should attend carefully to the constitutional treatment by 
alteratives and tonics; and keep the pharyngeal orifice of the 
Eustachian tube open and free from mucus, by means of 
Politzer's air-bag or its moditieations, so that there may be a 
free connection with the throat. Thudichum's nasal douche 
will be found useful, if the nose and throat are afiectcd, a« 
is frequently the case. 

Syringing, as a general rule, should be forbidden, and, 
wheu necessary, the modification of Thudichum's apparatus 
by J)r. Clarke should be preferred for the purpose. The 
danger from syringing is the liability of increasing the size 
of the perforation. The pus and other matters that accn- 
niuhite in the ear should be removed at least daily by the 
use of a little cotton or soft sponge moistened in tepid 
water; and, to remove fetor, a few drops of Burnett's solution 
of chloride of zinc, diluted (one part to twelve of water), or ft 
weak sohition of carbolate of zinc should be used. Mr. Iliutoo 
recommends drying-powders, sucli as magnesia, chalk, etc. 
Solutions of the acetate of lead are very objectionable, as 
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mere is dangler of iloposita of leatl being formed, even when 
the solution is rendered acid; altiiou^li the ditnger is thought 
to be lessened by this measure. The application of soUd 
nitrate of silver to the. edges of the perforation is attended 
with risk of increasing tlie size rather than leading to its 
diminution. The local application should simply stimulate 
the edges of the perforation to a suffieieut degree to increase 
the activity of the circulation, and favor the closure by gran- 
ulation. This is done with great facility by melting the salt 
in the platinum ladle (Fig. 97), and applying it by Living- 
stone's elastic caustic probe (Fig. 1>8). 

Should suppuration or a free discharge from the middle 
ear exist, this must be gotten rid of before the opening can 
be closed. The proportion of cases in which closure takes 
place is one in live ; such, at least, accords with the experi- 
ence of the author. 

Two cases t)f jterfbration, Bucceaefully treated, are added, 

ij way of illustration : 

■ Case I. — Mrs. Anna A., American lady, aged thirt3'-five, 
married. Whilst attending the opera had a seat near an open 
door. In the course of the following night she was attacked 
with a pain in the ear, which was described as radiating into 
the head, causing intense suffering, in spite of the free leech- 
ing, purgation, and anodynes, both local and general, which 
had been used by her physician. She was not relieved until 
a discharge took place from her ear, which continued for 
some time, when she became alarmed at her deafness, 



k 



Fig. 97. 



Fig. 98. 



■ ii,,rwr!inijjii-j-rrjjiiijrn'JlJl^uIAl{^ 



and consulted the author. Upon examination, I discovered 
a small linear perforation, situated about the centre of the 
membranu Jympani. The walls of the meatus were red, and 
covered with a discharge, which I removed. The surface of 
the membrana tympani was injected with blood. The edge 
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of the perforation was touched with a solution of nitrate of 
silver, gr. xxx to Q\ of water, every third duy. A solution of 
Bulpliate ol' zinc, gr. i to t^i of water with l^sa glycerine, was 
droppeil into the ear by a competent riurae, and removed by 
careful syringing. A blister was applied behind the ear, and 
Politzer'a bag employed to keep the niiddie ear free, by 
inducing a discharge from the pharyngeal oritice. Gradually 
the dttfupe redness of tlie nienibrtiiia tyiiipiini disappeared, 
and, under the influence of the blister and the wash, the 
aperture became closed in a nionth, without much diraiun- 
tion of the lieariiig power on that side. 

I saw the patient one year alterward; she has had but one 
return of the catarrhal atfection, which was promptly relieved 
by an astringent wash. 

Case II. was nuich more tedious, requiring six months to 
heal the i>erforation, but this was owing to the debility of the 
general system cauHcd by the disease. M. E. T., German, 
aged forty-nine; had contracted a remittent fever whilst 
visiting the Sulphur Springs, Va. His fever was very high, 
brain atfected, etc. lie convalesced, and was able to ride 
about, when his ear began to discharge. This continued for 
some time before he sent for me. When dcen, the meatus 
was red and bwoIIcu, and no examination could be made for 
several days. When the ewelling eubsided, I was able to see, 
by the aid of a speculum and Von Troltsch'ij reflector, a per- 
foration at the bottom of the membrane, through which, 
with some difficulty, air could be forced by expiration. The 
treatment was the same as tlie preceding case. Fomentations 
and leeching, however, were required to reduce the swelling 
of the meatus. It was six months before the aperture 
healed up ; and although he hears ordinary conversation, 
yet when the watch is applied to that ear, it can be heard 
only at one-half the distance that it can be beard by the fl 
sound ear. A visit to Germany during the summer of 1868 
has improved hie general lieatth and, with it, his hearing. I 
directed him during the extreme cold weather to obtain from fl 
W. Oakford a pair of his ear-protectors, and wear them in 
windy cold weather. They are made t)f velvet, lined with 
oil-silk, and by means of aa elastic coi'd, going over the head, 
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kept in place. They allow the air to circulate in the ear, 
"without confiiiirig any discharge. 

In 1859, the aathorpublislied an account of "The Use of the 
Artificial Membrana Tymjiani, by the late Mr.Toynbee," and 
reported some cases ofliis own ; but at that time the use of this 
little apparatus was not well undereitooij, because the designer 
of it was himself in error in regard to its proper applicatioa 
and theory- of action. Mr. Yearsley certainly deserves most 
of the credit for the practical application of his piece of wet 
cotton, and also for his theory of its mode of action, which 
he published to the world in 1848; and subsequently, on 
June 8tb, 1857,* be states ; " The more experience I have of 
this important invention the more I am satisfied that my 
theory of its modus operandi is correct, and Mr. Toynbee is 
decidedly wrong, and that so surely as he succeeds in shutting 
up the opening in the raembnme, as surely does he fail iu 
improving the hearing, whatever be the material employed, 
wVfether it be the original wetted cotton, or the Bub.stitntion 
of vulcanized rubber." Again, in Dee. 1857, he stated the 
true theory of its action, which was subsequently accepted 
by Mr. Toynbee {being led, he tells us, to do so by witnessing 
a denionstratioji by Mr. Julius Erhard), that hearing might 
be improved by the pressui'e of cotton-wool on au entire 
memJiratie, and coming now to the conclusion that it was 
by restoring eqntact occaHioned by some disconnection, or loss 
in the ossicnlar chain. Thus, as the Supplement points out,t 
he approached the opinion long held by Mr. Yearsley, that 
the cotton-wool supported the ossicula. As the mutter now 
stands, Mr. Yearsley is the inventor of this application, and 
thus states the case iu his own words: He maintains that to 
be successful the orifice in the membrana tynipani must 
neither be filled in, nor completely covered by, tlie cotton, 
and that an opening must be letl along the wails of the 
meatus, down to the site of the membrana tym[iani. 

The following is a condensed statement of answers to ques- 
tions addressed to his patients: I apply it only to the end 

* London Med. Journ. and Gaz., June, 1867. 

f The DiseuaesofthoEBr, bytho lute J. Toynbee, F.R.S., with a Supplement 
by James Hintou, M.R.C.S., Aural Surgeon tu Uuy'a Uoapiuxl. Loudon, 1668. 
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of the passage, and on one side. (1) Were I to cover tbe 

passage entirely, I should be more deaf than I am. (2) If I 
do not introduce tbe cotton down to the (opeuing), and place 
it on one Hide, I find it more than useless. (3) I find it to 
have the desired etlect by placing it on one side only, so as 
to preserve an opening down to the tympanum. (4) I still 
apply the cotton remedy, as at tirst ap[>rted by you, at the 
side and the end of tlie passage. (5) I do not cover tbe ex- 
ternal part of the drunii, but I place it sideways toward the 
back, leaving a small opening. 

One of tlie chief objects of the cotton is, according to Mr. 
Yearsley, to rupture the air bubble {indicated to the patient 
by a distinct dick); and secondly, to prevent the re-fonnution 
of bubbles of air in the discharge in and around the per- 
forated membrane. Simple as it would appear, it is an opera- 
tion requiring the most delicate tact to nianipuhite the nice 
adjustment of the cotton. A very convenient way of apply- 
iug it is to pass a linen or silk thread through the centre 
of a bunch of cotton-wool, and tij it so as to hold the wet 
cotton by the thread. The free ends of the thread can then 
be passed through a straw quill, or silver tube, two inches 
long, and by this means the cotton or wool can be carried 
down through the meatus to tbe edge of the perforation, but 
not to cover it entirely. ^VTien it is accurately adjusted, the 
tube is withdrawn, and the cotton lei't in (tosition. The 
cotton can also be adjusted by means of a pair of forceps, in 
little cylinders on the handle of the malleus in case of nervous 
deafness without perforation, as recommended bj* Dr. Er- 
hard,* who claims to have been the tirst to have found the 
method of curing deafness by pressure on the membraua 
tympani on his own ear, and to have published it in 1849. 

This is not a new idea, for in both modern and ancient 
literature there are cases related where deaf patients have 
accidentally found that by introducing a foreign body iiUothe 
meatus the liearing was temporarily improved. 

Mcniere| relates an interesting case: An old judge had 
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* Rntionello Otiatrik, pp. 274, 276. Erlsngen, 1859. 
f Triiito do8 MtiLAdioa d Oreille, pur Eramer, tradult par Muaicre. 
1848, p. 520. 
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accustomed, for at leust sixteen years, by presaiire of a 
blunt gold tieedle against the miirnVtraua tvminirii, to improve 
his hearing for an hour or two. Meniere examined the ear 
during this state of tilings, and found t1ie niembrana tynipani 
uninjured, and that the pressure was upon the liaiuHe of the 
malleus. lie states that he Iiad seen several similar cases, 
and considered thcny cases of nervous deafness. 
H It will be remembered that in loirg-coutinued discharges 
" from the ear of a purulent character, there is often a separa- 
tion of the little bones, Ae most of these cases commence 
in the middle ear, the loosening of the capsule of the joint 
of the long process of the incus takes place, separating it 
from the stiipea ; but if the inenibrana tympani, with the 
iucuB, be pressed against the stapes, the connection will be 
restored. Sliould tiiere be no handle of the malleus or incus 
left, there is nut much prospect of any improvement by 
pressure; still, if the stapes is alone, with a portion of the 
membrane left, a partial success n-ill follow. In two ca.>!es, 
out of man}' in which tiie author employed the artificial 
membrana tympani of Mr, Toynboe, the improvement in 
hearing must have followed from the contractiou of the 
artiticial tympani, as in every instance it was his endeavor to 
fit the mendjrane carefully and accurately over the opening. 
It is almost impoaaible, from the shrinking of the material, 
t() preserve a shut sack. At Fig. 99 may be seen the form of 
the artificial membrane of Toj-nbee, 

I Case I. Chronk purnkid catarrh, or chromic otitis mk'rnn, wilh 
jxrforatioii of (he membrana igmpuni ; application of an aiiift'ial 
membrane with $iicces,'i. — James Kiddle, aged twenty-four, a 
native of Ireland, by occupation a silk weaver, ajiplied Jan- 
uary 2l8t, 1858, at " Western Clinical Infirmary,"* on ac- 
count of a troublesome discharge and deafness in his right 
Hear, the result of scarlet fever, of which he had a severe 
attack at the age of thirteen. He had become so deaf in the 
right ear as not to hear the tick of a watch wheu placed in 
immediate contact. 

On examination with Wilde's speculum and a good light, 
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the meatna was found filled with mucas, poa, etc.; upon re- 
riiovul of which, by careful eyriDgingf with warm water, a 
lurge upening was found iu the nieiiibrana tyrapani, near its 
centre, and the membrane lining the meatus thickened and 
contracted. Astringent juid stimulating injections were now 
employed to change and alter the secretions, and as there 
were some enlarged cervical glands, he was ordered five 
grains of iodide of potasftiuin tliree times daily, in a bitter 
infusion, with counter-irritation behind the ear by canthar- 
i<la] collodion. In the other ear there was thickening of the 
menibrana tympani, and, from this cause, deafness. 

January 2t)th. Discharge has moderated, but hearing not 
improved. Found, on examination, that air did not pass 
through the Eust^ichian tube. Introduced the Eustachian 
catheter at two diflerent sittings. 

Jan. 29th. Same treutment ; improving. 
February 9th. Discharge still less. Introduced the moist- 
ened cotton ; but, alter remaining in for a few days, it ia- 
creused the discharge. Although removed and cleansed each 
night, he comphiitied that the itching was so intolerable that 
he desired its removal, which was done, and injections re- 
sumed. 

Feb. 12th. Introdticed an artificial inembrana tympani, 
_. made by Mr. Kolbc, of this city, which gave hira no 

^^ pain, and hi.s hearing was slightly improved. (See 
Fig. Hff.) 

Feb. 15th. The discharge is again on the increase; 
has blackened the silver wire, and caused the arti- 
iicial tnembrane to wrinkle and change its color, so 
that it was removed, and the ear allowed to rest. 
Feb. I8tli. Again introduced the membrane. It is 
^ more comfortable to-day ; cnti hear best in the open 
air, and reintroduced the membrane himself, find- 
ing out the right spot; for, if he pushes it too far, it is of no 
UHC to him. lie has been testing hia powers of hearing by a 
clock. 

Feb. 24th. Returned to-day, and states that he cannot bear 
0o well ; when, upon examination, found the Eustachian 
tube blocked up with mucus accumulutioua, which were again 
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ireraoved with a series of injectiona of warm air; and on filling 
up the ear with a weak solution of Rulphate of copper, and 
by niakitig an eti'ort to swallow, with the nose and mouth 
closed, air passed up in bubbles through tlie liquid. 

This effort to swallow with uoae and mouth closed he was 
directed to make, when his artificial membrane Avas out, bo 
as to keep the tube pervious. 

Coticfttslm. — Tliig patient continued to visit the Infirmary 
twice a week until 17th of March, when he lefTt for the coun- 
try, havini!^ but alight ilischarge, and being able to hear con- 
versation with ease and comfort, and even the ticking of an 
ordinary clock across a room. 

Case II. Srroftdons mfommation of the membrana tympani; 
perforation; and successful use of arCfJicial membrane. — Wm. 
C.N., sailor, aged twenty, native of Philadelphia, came under 
my care in the beginning of October, 1860, sent to me by 
Professor J. A. Meigs. I found his hearing very defective 
in right ear; the membrana tympani had almost all disap- 
peared, save a small ledge. In this ear I advised him to use 
an artiticiat membrana tympani, of Mr. Toynbee's, which I 
obtained of Mr. Weias, of London. With the left ear he was 
unable to hear his watch, unless in contact with his temporal 
bone. I introduced the Eustachian catheter with great difli- 
culty and with much care ; the air passed, apparently for the 
first time, into the middle ear; it was heard by the use of 
the otorfcoiie by Drs. Burpee, Tryon, and Bnehanan. I con- 
tinued to use it, but he complained of much pain over the 
brow and eye ; while holding his mouth and nostrils closed, 
passes air into the cavity himself, and finds his hearing 
improved by it, being able to hear his watch in contact with 
his ear. 

Treatment continued for one month ; no more improve- 
ment. Artificial tympani having given way, a second one 
(made by Mr. Koibe urxler my direction) was introduced, 
which he states he cannot hear without. 

The internal treatmcivt consisted of Fowler's solution of 
the arsenite of potassa, with cod-liver oil. 

The following is his statement after being under treatment 
about two months: 
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"Dr. L, TURNBULL. 

" Dear Sir, — [ have no remembrance of ever lieariiu 
my Ic't't ear. If the ear was perfect iti the perforrnaiiee of 
its fmu'tioii, it muat have been while I was very young. 
My riglit ear was ]>erfect until October, 1859. Whilst I 
could hear with it, it waa very acute ; eo much so that I 
was marked as beitii^ quick at iiearing. 

"In March, 1858, 1 contracted a severe cold, wtiicli by neglect 
settled on my left lung. About live weeks after I contracted 
the cold, ewelliiigs began to appear on my neck, first on the 
right side then on the left. These proved to be scrofu- 
lous 6welliiigt=. In June, 1859, one of them opened, and 
remained open till last April. In October last, wliilst mj 
neck was in the above condition, I experienced a sudden 
loss of hearing, and my riglit ear commenced discharging' 
matter, which it has kept up ever since, — although the dis- 
charge at present is very small. I was advised to syringe it 
daily with lukewarm water and Castile soap or milk. About 
last March I commenced to use cotton and glycerine; I 
continued to use these until June; I then procured some 
wool, and every two or three days would put a small piece 
dipped in glycerine close to, or rather on, the drum-head. 
This improved my hearing very much ; I continued to use it 
for seven or eight weeks, and latterly the ear became painful; 
I went to Dr. J. A. Meigs, who examined ray ears with ft 
speculum, lie said the right ear was very much intiamcd; 
that there was a perforation in the membrane; that the upper 
part hung down like a curtain over it. The left ear had the 
membrane very much thickened; also the lining membrane 
of tlie tube. He told me to introduce with a quill a few drops 
of a Bointion of nitrate of silver (two grains to one ounce) 
in my right ear daily, eo as to allaj- the inflammation; also 
to use with a brush citrine ointment in my left ear, for the 
purpose of thinning the membrana tympani. I did so for ft 
week, and went to him again. My left ear became very 
painful under the action of the citrine ointment. In washing 
it out every morning, filmy matter would come from it. 
Upon examining the right ear again, there was a great 
decrease of inflammation, but the opening was much larger. 
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The left ear had become much inflamed. Dr. Meigs theu told 
mo to stop using the ointment in the left ear and use the 
caustic solution until the iiiHamniiition was brought down, 
when I was to begin again to use the ointment. For tlie 
right ear I was to increase the strength of tlie solution. I 
asked Dr. Meiga the cause of the defects.. He stated that 
a amall uleor had formed on the niembrana tympani, and 
perforated it. Upon Uioking at it first, he thought he could 
close the opening by touching it with caustic; but when he 
e.\aniiiied it again, the upper part of tlie membrane had re- 
Bumed its place, aud the opeuing below was much larger. 
At first it was about as large as o, the second time 0. The 
defect in the left ear was owing to a thickening of the mem- 
brana tympaui caused by a severe cold. 

" At present I use nothing in my right ear, except the arti- 
ficial nienilu'anc which you gave me. It improves my liearing 
considerably. My lelt ear has improved somewhat under 
your treatment. I can now iiear the ticking of a watch, 
which I could not do before. 

" Yours respectfully, 

« Wm. C. N, 

I " PniLADfLPHIA, Oct. 18*50." 

' ^^Cfiravic ■purtthni btj^mrmmtion of the tj/mpannm is often an ac- 
companiment of perforation of the membrana tymiiaiii, and 
the following are Lucfle's* methodsof treating chronic puru- 
lent inftammation of the tympanum. In the majority of these 
cases he has found that they were accompanied ny granula- 
tions, not only in the middle ear, but along the Eustachian 
tube and in the pharynx, and this condition of tnbc and 
pharynx keeps up the iuilaramatiou in the ear. lie directs 
treatment more especially to the Eustachian tube, and has 
seen the best results from the ineufflation of dry powders 
through the catheter into the tnbe. For this purpose he 
recommends muriate of ammonia, sulphate of zinc, alum, 
acetate of lead, and sulphate of copper. The addition of a 
small amount of camphor to any of these he thinks is of 



♦ MonaUchrift f. Olircnheilk., No. 4, 1870; Berliner Klinisch. Wuchen- 
•chrift, No. 6, 1870; Transacticraa of the Am. Otol. Society, 1870. 
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adrantftge. The powdered sulphate of copper is the mo«tl 
valiuxlile in granular pharyngitis. The advantages of 
powder over strong solutions are, that we get the greatest 
action in the tube where it is needed, without the risk of 
iuflanimatioM of the tympanum from the unexpected entrance 
of considerable quantities of fluid. Where only a very mild 
action is required, Lucae prefers the injection of liquids by 
Grubcr's method. For the granulations in the tympanum, 
sulphate of copper in substance or solution (from two to five 
grains to an ounce) is highly recommended. 

" One cause of the frequent faihire to cure in these cases isfl| 
the insufficient or imperfect application of the astringent iii*^n 
stillations. To remedy this, Lucae uses what he calls a priv . 
longed ear-bath, by raieans of which he keeps the solutionvfl 
applied to the desired parts for any length of time, without i 
interti-ring with the occupation of tlie patient. A medium- ^ 
Bized glass tube is bent at a right angle, with a long arm about ^| 
one iiifh in length, and a short arm about one-half inch in 
length. The long arm is covered with rubber tubing, and 
inserted tightly into the meatus; into the shorter arm, which ^| 
stands upright, the solution is instilled drop by drop, till the 
tube is nearly full. The patient is now able to move about, 
and the solution can be thus retained as long as desired. Pre- 
vious to these applications the ear is to be thoroughly cleansed 
by the double current (catheter, sec. Fig. 94) already de- 
scribed. At first, the solution is retained for half an hour 
twice a day, but the length of time can be increased to several 
hours if desired." 

"Nasilotf* has described, as a new form of mflammaticm. of 
the mcmhrnua tympani {mi/rirtffitis vilbsa), a shaggy condition 
of the dermoid layer of that membrane, which eeems to 
have been an inflammation and hypertrophy of these papillte. 
Kesael also accepts this uame, and describesf a condition of 
the membraua tympani similar to that given by Nasiloff." 



» Centralblmt f. d. Mud. Wi-ssfinsch., 18B7, No. 11. 

f Archiv fUr Otirenlieilkundo, vol. v. p. 250, and Transaction* of tho Am. 
Otol. Society, 1870. 
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DISEASED THROAT, DVDLA, TONSILS, AND CARIOUS TEETH, IN 
THEIR RELATIONS TO DISEASE OF THE EAR; ALSO FKIUNED 
DEAFNESS. 

IIavino in a previous chapter treated of the anatomy and 
pathology of the posterior portion of the na8o-|rliary(igeal 
space and of the necessity of a rliitioscopic examination, Avith 
the catheterization of the Eustaohiaii tube, we shall in this 
chapter direct our attention to tlie anterior poition of the 
nasal passage and nnieous membrane lining the pharynx, 
arches of tbe soft palate, uvula, and tonsils. The importance 
of tliis subject cannot be overestimated, for it ia a wt'll-reeog- 
uized fact, demonstrated by a large practice, that in a con- 
siderable number of cases the catarrhal deafnesa is either 
directly or indirectly the result of acute or chronic itiHamrna- 
tion of this portion of the raucous membrane which lines 
these parts, and is extended to the orifice of the Eiistafhiau 
tube, middle ear, and mastoid cells. In such cases of deaf- 
ness we must endeavor, both by topical and constitutional 
means, to restore the tliroat to a healthy condition ; for on the 
slightest increase of disease in tliis part in certain individuala 
their deafness is augmented. An enlarged pendulous uvula 
filled with serum, causing cough, must be reduced by cutting 
off a portion, followed by the application of astringents and 
stimulants, to restore it to its normal condition. 

The throat in the acute catarrtiat inflamniation is red, 
tumid with injection of the supertictal blood-vessels, with 
fever and pain, and more or less secretion, which becomes 
thicketied; in the chronic form there is either a great accu- 
mulution of mucus or extreme dryness. The acute condi- 
tion is to be treated by depletion, direct or from the skia 
and intestines, mucilaginous and anodyne dnnks, antriiigent 
gargles, etc. ; the chronic form, by those agents that will 
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restore tone and vigor to the capillaries and build up the 
broken-down constitution. 

Enhirgenwnt of (he ionsHs. — This depends npoii a semi-solid 
organiziible materiiil, effused into the tissue connecting the 
cellules or lacuiiic of which the gland is composed. In the 
adnit it becomes organized and much more firm ; in children 
there is in most instanaes a reabsorption ; but in gome cases 
it remains permauetit. 

The symptoms of enlarged tonsils are more or less im- 
pediment to the breathing, compelling the individual to 
sleep with the month open; snoring in sleep; a thiekiiess 
or peculiar twang of the voice; some difficulty in swaliowinp, 
and often ifetifness. The tonsils maj either project toward 
the middle of the throat and almost touch, or they may grow 
upward and downward, eo that in looking into the open 
mouth but a small portion of the enlargement is seen unless 
the iinger be passed into the fauces or a hook inserted aud 
the gland drawn up. 

If the enlargement is in an upward direction, it rosy 
obstruct respiration through the nose and also the passage of 
air througli the Eustachian tubes. 

Dyspncea and difficulty of swallowing depend apoa con- 
geetion or inflammation of the tonsils, tn which persons having 
Bueh enlargement are very sulij^ct, and which inflammatory 
attacks extend to the cervical glands and mucous membrane 
of the fauces. Deafness in almost all cases is due, accoj-ding 
to the best authorities, to chronic thickening of the mucous 
membrane of the fauces near the enlarged tonsils, Triiltsch* 
Bays this is particularly shown by examinations on tha 
dead body. In recent subjects we often find the mucous 
membrane of the middle ear, at the same time with tha' 
of the pharynx, in a state of congestive swelling, hyperaeraia, 
and hyper-secretion. Johannes Midler says the mucous 
membranes have a great tendency to communicate their 
affections along their course.f " We see," observes Troltsch, 
" that affections of the mucous membrane are often extended 
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•per contimiitiitem,' Catarrhnl hiflftmmation of the eon- 
Junetiva and liichrymal sac occurs from corjza, and the in- 
flammation of tho buccal cavity, in typhus fever, extends 
through Wharton's duct to the little glandular canal of the 
parotid." 

It is well known that constitutional diseases — typhus fever, 
tiibercnlosia, and the acute exanthemata — very often extend 
themselves from the pharynx to the mucous membrane of 
the ear. If the tonsils, therefore, are abnormally large, he 
(TriJltBch) advises their removal; for if they are not them- 
selves the seat of frequent inflammation and abscesses, they 
retain the chronic congestion of the pharynx by their pres- 
ence, since they act as foreign bodies and prevent the normal 
action of the muscles nf the throat. They also push the 
broad portion of the soft palate upward, and thus, but not iu 
a direct manner, as is generally believed, press the anterior 
lip of the EuHtachian tube against the posterior. 

Ill advising the removal of the tonsils, we should be gov- 
erned by their condition. If they are not much diseased, or 
if their enhirgoment cause no incoifveuience to the patient, 
they should not be removed. If, however, there is impedi- 
ment to breathing, a nasal voice, frequent attacks of sore 
throat, and, above all, deafness, then their removal should be 
eftected, no nuitter wiiat is the age of the sufferer. The 
operation is simple, and not often dangerous. It is stated 
that Dr. James Yearaley, of London, has operated iik more 
than three thousand cases, without a single accident or unfavor- 
able result. M. Guereant* says he has operated on more than 
me ihoiisaiid childra}, and can hardly reckon more than three 
cases out of this number in which, formidable bleeding oc- 
curred. On the other hand, he has operated on about twelve 
or fifteen adults, and must confess that four or five at least of 
them clftinu-d his attention, and it was not possible, without 
the use of the actual cautery or the sesquichloride of iron, to 
arrest the bleeding. 

After relating two instances in which the hemorrhage was 

♦ The Surgical Trcnlmont of Diseases of Infancy &nd Childhood. By, T. 
Boltnes, M.A., CanUb., p. &5&. 




804 



DISEASES OF THE EAR. 



lot 



but absolutely ah 



larmingt Prof. Gross i 
*'Siuee the publication of tbe first edition of thia work, I 
have met with two other cases of severe bleeding after thia 
operation, — one in a youth of eighteen and the other in a 
man of tliirty. The hemorrhage was quite copious, but 
finally yielded to the application of the tincture of the ses- 
quiehloride of iron, aided hy a full imodyne." 

Erifliseu refers to a ca-se in wliicfi the hemorrhage was 
efiecLuully arrested, after the failure of all other means, by a 
gargle of spirits of turpentine suspended in mucilage. We 
have luul cases in which there was profuse heniorrhuge, but 
b}' the use of ice, tannic acid, or dry persulphate of iron the 
bleeding was checked. 

There are three methods of removing the tonsils, viz., with 
the forceps and knife, with the tousillotonie or guillotine, 
and witli some powerful caustic paste. The lirst mode is ap- 
plicable to all cases, the secoud to children, and the third is 
to be used where the patient bus a dread of the knife. 

The forceps should be long and hooked, and the knife 
should be a probe-pointed bistoury, which sluiuld be guarded 
to williiu about an inch and a lialf of its point. The enlarged 
tonsil is seized with the forceps and drawn as far as possible 
into the month. It is then divided by passing the knife from 
below upward, only cutting otf the upper portion drawn into 
the mouth, being careful not to wound the tongue or soft 
palate. 

Fig. 100. 
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consists (as in Fig. 100} of two blades, sliding on one 
another, and terminating in a ring. The posterior edge of 
the upper ring is sharp. On the upper blade a groove is 
chiseled, along which travels an arm, which carries a double- 
pronged fork; and this arm is so constructed that, as it paesea 
over the ring, the fork is raised a certain distance away from 
ring. 

The frame is provided with a handle on either side, for the 
first two fingers of tlte surgeon's hand, and one behind for 
his thumb. The frame is so connected with the fork and 
blades that, by pressing the thumb forward, the operator tirst 
projects the fork, and then the upper ring, as iu Fig. 100. The 
instrument being put into the mouth, usually depresses the 
tongue sufficiently. It is then turned, with the lower ring 
toward the tonsil and pressed upon it, so as to draw the tonsil 
into the ring; then, by pressure of the thumb, the prongs of 
the fork are struck into the enlarged tonsil, and as the fork 
passes forward, it draws the gland farther into the ring ; then, 
hy continuing tlie pressure of the thumb, the upper ring slides 
forward and cuts off the part within the ring, as in lower part of 
figure. As observed by T. llolmes,* the whole affair is over io 
a moment, and the main recommendation of the guillotine is 
that it only requires one hand, so that any opposition not too 
resolute can be overcome, the mouth kept open, or the tongue 
depressed with the other; while, in operating with both hands, 
the surgeon often finds himself foiled just at the moment of 
commencing his incision, by the child shutting its mouth in 
terror, or in beginning to struggle. Besides, when once the 
fork has been struck into the tonsil, the operation is over; 
while, in operating with the knife, the child sometimes tears 
himself loose after the section has been begun, with a scrap of 
tonsil hanging down in his throat. It is well to have several 
sizes of rings of the instrument, as often one will not fit into 
the mouth of the child or youth. In all operations for excision. 
of the tonsils in which chlorotbrm (or ether, or a mixture of 
the two) is employed, and in many cases where the child is 
merely a little unsteady and frightened, the gag, devised by 

* Surgical Treatment of the Diseases of Infancy and Childhood. 
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Mr. T. Smith, for operations on the soft palate, is recom- 
mended. 

It is made of etout wire^ bent to the shape and soldered 
on to a tongue-plate. The horizontal portion tits inside the 
lower teoth, and the plate keeps the tongue out of the opera- 
tor's way. The upper branches tit inside the upper teeth, 
lying close under the superior maxilla, and, when open, 
maintain the jaws apart. They are opened and closed by a 
screw. The whole is kept in position by a strap passing 
around the child's head ; the branches connecting the upper 
and lower portions lie in the corners of the mouth and keep 
it widely distended. A somewhat similar instrument was 
devised by Dr. Mussy, of Cincinnati, and by Mr. Hohlraaun, 
of the firm of Tiemann & Co., of Kew York, a figure of 
which may be seen at p. 448, Transactions Am. iled. Asso- 
ciation, vol. XX. 1869. 

With respect to hemorrhage, Dr. Holmes writes: "It has 
not been my lot to witness any formidable hemorrhage ia 
either of these operations.'' He also regards the after-treat- 
ment quite unimportant. Prof. Gross considers it prudent to 
confine the patient to a moderately warm apartment; at all 
events, he should avoid cold air, and, if necessary, on account 
of the resulting inflammation, he should take an active ca- 
thartic. For want of attention to this, he states that *' several 
lives have been lost that might otherwise have been saved." 

The third plan for removing enlarged tonsils is that pro- 
posed by W. J. Smith* and Dr. Morell Mackenzie,! of Lon- 
don. Smith's method consists in the repeated applicatioa 
of the potassa fusa to their surface by mewis of a stmtll vtttid 
dish, mounted on a handle. The dish being heated over the 
flame of a spirit-lamp, ia filled with potassa fusa by rub- 
bing a heated stick of that substance into it, aud is then 
pressed on the surface of the tonsil. Thus a portion is de- 
stroyed ; and when the slough has separated and the symp- 
toms produced by the caustic have subsided, it is to be re- 
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applied. The interval will probably be about a week, aud 
the luimher of applicationa required, even in cases of no in- 
ordinate extent, seems, according to Holmes, to be not less 
than five or six. lie also states that the application causes 
considerable pain in the parts, in the ears and throat, with 
swelling of the glands, etc.; but uo alarming synijitoms have 
ever occurred, bejoud a temporary spasm of the glottis, twice 
repeated in a child, in whom, however, the treatment was 
successfully carried out. lie also claims for it a superior 
efficacy in ca.>^es in wliich the enlarged tonsils are flat, deeply 
buried behind the arches of the palate, and growing upward 
toward the opening of the Eustachian tube. 

Dr. Mackenzie gave the name of " London paste" to hie 
agent, which consists of a mixture of equal parts of caustic 
soda <ivd lime. Fort^ cases are cited (1864) i n which it had been 
used by him witli complete success. We have tested this 
paste ,to a limited exteut, so far, with success. It is moist- 
ened with absolute alcohol on a piece of glass or porcelain, 
and applied by means of a glass rod, being careful that the 
paste be not too tliin. The pain is not generally severe; the 
paste acts at once, adhering to the tonsils aud causing a deep- 
ening of the color, and in a daj"^ or two an eschar is formed. 

In one instance there was pain following the application, 
which continued for two days, and the child, a girl ten years 
of age, would not again submit to its use; yet so large a 
quantity had been employed that the tonsils were reduced 
nearly one-half. If by any means too much is employed, the 
parts should be washed, or the throat gargled with vinegar 
aud water, followed by olive oil, which removes the unpleas- 
ant taste. If the tonsils are very much indurated, a good 
plan is to remove a small portion by the knife, aud then 
apply the escharotic paste. In several iustauces we have 
succeeded by this plan in removing altered or nasal voice, 
irritable throat, and deafness, especially in young lads. 



[ DEAFNESS FROM CARIOUS TEETU. 

Deafness is often dependent upon the want of teeth, and 
sometimes an aiiijicktl sd will restore the hearing. 

lu other iustauces paiu aud even deafuuss will be caused 
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by decayed teeth. Mr. Cattliu* describea a case in wbtc 
the loss of hearing was evidently reflex paralyaJB, caused 
a carious tooth : " 

'* In tlie month of September, 1843, a lady in the secot 
stage of couaumptiou consulted rae concerning a disease 
right lower molar. She had for about three months suflered] 
acute pains in the tooth, ear, and side of the neck. When 
I saw her she had become deaf for four days. The inflamedl 
tooth was extracted, and her hearing returned within ao 
hour afler the openitlou." 

In another instance a diseased molar tooth caused ulceraH 
tiou of the auditory canal. I shall quote Mr. Ililtou's^ 
account of it : 

'• Some years ago Dr. Addison had a very offensive difrj 
charge from the auditory canal of one of his eare, which 
annoyed him very much, and below the external ear was 
email gland, enlarged, lie had tried various reme4ies (o 
this discharge, and had gone, I believe, to some surgeot 
who attended especially to the ear; but, as far as I could 
learn, no good resulted from any of their applications. Upooj 
exanuning the car from whicli the otiensive discharge pro 
ceeded, I found a slight ulceration upon the floor of th<j 
auditory canal. On arguing the tjuestion out between aa 
we came to the conclusion that tlie ulceration probably d« 
pended upon a diseasetl molar tooth in the lower jaw oi 
the same side. We had that to- " -d, and in a vet 

short time the ulcer healed; iL- ^. .-:-_._- and morbid se- 
cretion disappeared from the auditory canal, and as soon ta 
that ulceration was cured the enlarged gland subsidod." 

OTALOU (EAIUCSB, OK KBCHJttiOtO PAIN 0( lUK KAfi). 

This will often occur i ;ireut in- 
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piave found useful equal parts of glycerine and chlornform, 
[or the oil of belladonna, or byoBCvamus, alone or combined 
fwith morphia. M. Emile Duval* says *' that be has iti person 
found relief in severe earache, after other raeaiis bad been 
"^tried in vain, from the use of a mixture of equal parts of 
chloroform and laudanum; a little being introduced on a 
)iece of cotton. The first effect produced is a sensation of 
cold; then there is numbness, followed by scarcely percep- 
tible pain and refreshing sleep.*' 

In cases of very severe neuralgic pain radiating from a 
tooth to the ear, the fallowing pill will often be found useful : 

»Su1[)hftte of Quinift, gr. i ; 
Extrnct of Bolhidonna, gr. -^ ; 
Sulphate of Morphia, gr. ^'j. 
Make into one pill. 
8. Give one every three or four hours. 
If this do not relieve the pain, apply a lotion of acetate of 
lead, oldoroformi and pulv, camphors, partis equalis. Should 
the pain still continue, administer hypodermically one-third of 
a grain of the solution of the acetate or sulphate of morphia. 

FEiaNEB DEAFNESS. 

As deafuesa may occur without any change in the appear- 
ance of the extei'nal ear, it i^ a favorite disease to simulate. 
The modes of detecting it are obvious. A watch should be 
Bet on the suspected person day and night, and things calcu- 
lated to excite interest or appreheusiou should bo uttered 
in his presence and the effect carefully noted. It has beeu 
recommended to place the fingers on the pulse while any bad 
news or threat of punishment is being uttered. The patient 
should be called sharply or unexpectedly by name, or in a 
whisper, or he should be roused from sleep and spoken to, or 
a piece of money should be let fall close to him. All these 
and similar tests have failed, aud sometimes even the loudest 
noises have not produced any apparent effect. In one case 
related by Dunlop, a pistol was fired off close to the. ear 
without efleet; but upon putting the man to sleep with opium 
the imposition was detected on the repetition of the firing. 
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(Anaesthesia produced by ether or chloroform has been 
vantageously used.)* 

Dumbruss. — This is sometimes aasaraed with great perBcver- 
ance. As a general rule, it may be stated that if a man not 
deaf can move his tongue, he is not dumb. Some add to 
feigned dumbness a pretended mutilation of the tongue^ which 
they effect by rolling it back into the throat, and aenUhiog 
it to make it bleed. A relation of Dr. Guy's detected thi» 
fraud in the case of a man who, by a written paper, describ- 
ing his captivity among the Algeriues and his mutilation by 
them, had excited great commiseration. Pretending to give 
entire credence to the man's tale, and taking a half-crown 
out of hia pocket, he requested the man to show him his 
tongue once more, upon which be thrust his linger auddeuly 
against the root and the tongue rolled out My own obser- 
vations lead me to believe, however, that this test is not 
always to be relied upon. 

Dmf-diimbncss. — The combination of deafness and dnmb- 
nesH, though never occurring in a person previously in posses- 
sion of the faculties of hearing and speech, is sometimes ol>«ti- 
cately preteuded. In one or two remarkable instances, men 
who have preteuded that they were born deaf and dumb have 
resisted every test, and have been detected only by those 
having personal experience with the really deaf and dumb.t 

Dr, Ca8per(IIandbuch der Gerichtlechen Mediciu, tome i.) 
gives the two following instances of feigned deafness : A 
female, convicted of theft and imprisoned, complained that 
the ilarapness of her cell had rendered her deaf Even when 
addressed in the loudest tones she appeared not to hear. 
Suspecting her veracity, the doctor pireteuded to believe her, 
and to prescribe tor the disorder. On one occasion, while 
visiting her, he exclaimed aloud, "Good heavens, there 
is vcnniu here!" And sud^leiily turuingtowards the prisoner, 
said, in a very low voice, " Madam, j'ou have a louse on your 
right sleeve." The woman instantly turned, and examined her 
right arm, with a motion of evident disgust. 

* Loss of Speech and Hearing successfully tremlcd by Inhalation of Etbcr, 
by J. H. Hutchinson, M.D., Amcr. Jour. Med. Sciences, vol. xlvii. p. 412. 
f Ouy's Furenaic Medicine. Londoo, 1889, p. 163. 
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The next instance ia that of an old woman who was tried 
for an assault upon a female with a sickle. The prisoner 
pretended to be sick, feeble, and completely deaf; and no 
amount of voice on the part of the court sufficed to make 
her underetand anything. Casper was thereupon called in, 
who, from the bearing of the woman, at once suspected her of 
feigning. Approaching her ear, he shouted, " You are ac- 
cused of having grievously wounded Mrs. Lemke !" " It's a 
lie," replied the prisoner. "But," rejoined the doctor, "Mrs. 
Lenike would not say so were it not true, for" — suddenly 
dropping his voice into a whisper — "you know Mrs. Lenike 
is not a liar." " She ia a liar !" exclaimed the prisoner aloud, 
pushed by the spirit of revenge to gratify her hatred even 
at the expense of exposing her own deception, 

A plan adopted by some of our army surgeons, during the 
late war, to detect malingerers feigning deafness, was to 
drop a large book or other body suddenly behind the sus- 
pected person. If deaf, his attention would be attracted by 
the jar, and he would turn around to ascertain the cause of the 
concussion, but if a malingerer, he wouJd not move a muscle. 
In the early history of the New York Deaf and Dumb Insti- 
tution, it is stated that a nism presented himself as a deaf 
mute, and as having been educated in France. Some doubt 
•was entertained as to the truth of his statements, and it was 
decided to test his pretensions to deafness by dropping on 
the floor a metal basin containing heavy things to make a 
noise. The experiment was made, and he stood the test 
without flinching, as was supposed. lie was treated kindly 
and dismissed with presents. Shortly afterwards he was 
beard from, as being in prison for some offense against the 
law, and it was found that he could speak and hear as well 
as anybody. In fact, a true deaf mute would have been 
startled by the concussion. lu general, people pay but little 
attention to jars. A few years since, in England, an opposite 
inference was drawn from a similar experiment, and an im- 
postor detected.* 



* Annual Report of Pemtaylvania. Institutioa for the Deaf nod Bumb, 1808, 
p. 19. 
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FEIGNED MUTISM DETECTED BY A STRONG AND PROLONGED 
SHOCK OF ELECTRICITY.* 

"On the IGth day of July, 1859, a boy about fourteen 
years of age was taken up iu the street for begging, aud ■ 
committed to the Ilouae of Refuge by one of the aldermen 
of the city. At the time of his arrest he intimated to the 
officer that he waa unable to apeak. He could, however, 
evidently hear perfectly well. He wrote his name in the 
alderman's office as John Thompson, born in the State of 
New Yoi'k, aud gave his age as thirteen years. At the 
Kefuge he also gave them to understand that he could not 
speak, and that he had lost the ability to articulate sonuds in 
his early infancy. He was found to be able to read with 
facility anything that was written for liim, and be wrote 
a quite distinct and well-formed hand himself. My colleague, h 
Dr. Haskell, who was on duty at the time of his admission, V 
examined him carefully, and desired that he should be closely 
watched, so as to detect if possible whether his mutism was 
feigned or not. From that date, however, up to the close of 
February, a period of nearly eight mouths, during which he ■ 
was constantly at work or at play with the other boys, no one 
ever heard him utter a single distinct word save once, shortly 
after his admissiou, wheu he was locked in his room for 
some misdemeanor. He then called to a boy passing the 
door to know if the bell (for dinner) had rung. When ac- 
cused immediately afterwards with having uttered the«e 
words, he admitted that he liad, but indicated his inabilit}- to 
repeat the same or any other words, even under the threats 
of punishment. His whole conduct, subsequent!}-, was so 
very consistent with his statements that those of the mana- 
gers aud officers with whom 1 conversed iu reference to his 
case, expressed themselves convinced of the boy being either 
unable, or under a delusion as to his ability to talk. Indeed, 
one of the managers, who took a special interest in the boy, 
wrote me in February a letter in regard to him, requesting 



* Dr. A. HewsoD, Trnnsactioiu Collcgo of Physkinns. PhilmdelphU, Jun«, 
1861. 
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me to examiue him carefully as to the posaibility of any 
surgical operation being performed to restore his voice ; and 
if such was not poesiblej that I should recommend his being 
Bent to the Deaf and Dumb Asylum. On my first interview 
with the boy I found him remarkably bright, with an ex- 
pression of face quite characteriatic of deaf mutes. He had 
a restlessness of eye and remarkable quickness of manner. 
He communicated with me very freely with the single-liaud 
alphabet, whicL he stated he had learned whilst in the insti- 
tution from cue of the teachers. To my inquiry as to where 
he had learned to read and write so well, he gave mo to 
understand that his mother had shown him the letters and 
taught him their meaning; that she had been very devoted 
atid assiduous in her efforts to teach him. The teacher from 
whom he stated he had learned the mute alphabet, assured 
me afterwards that he had never shown hira the letters but 
twice. His organs of speech, on careful examination, were 
found by me to be in a perfect state. His palate^ tongue, 
fauces, and larynx were, as far as I could ascertain, perfectly 
natural, and to my frequent solicitations for him to utter a 
single word or letter, I got only a negative shake of the head. 
The boy evidently would not attempt to articulate a sound, 
and the fact that he had spoken once in the institution satis- 
fied lue that there was merely an unwillingness, aud not an 
inability, to speak. I also made frequent attempts to get him 
to utter some sounds. At first he would not, then he gave 
utterance to a squeaking guttural sound. Then, by dint 
of perseverance, I got him to pronounce after me some labial 
sounds, such as 6, some of the hissing aouuda, such as c and 
s ; but I never could get him to attempt the distinct lingual 
and guttural sounds by which I hoped he would betray 
himself. My conviction of his feigning was not in any way, 
however, diminiahed by those interviews, although my re- 
searches in works on feigned diseases and medical jurispru- 
dence were not rewarded by the discovery of a single case 
approaching to it; but, on the contrary, iu the appendix of 
Mr. Wilde's work on the Ear (see p. 438, American edition), 
I there saw some cases of real mutism so analogous to this 
one that I might well have had some misgivings as to the 
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correctness of my opinion, especially with the strong testi- 
mony of the experienced officers of the institution in oppo- 
sition to me. The fact, however, that the boy had been 
heard to speak, and admitted that he had, was an insur- 
mountable one, and two expedients presented themselves to 
me by which I thought I might be able to determine the 
truth. These were a strong shock of electricity, and the 
intoxication of anaesthetic agents. I determined to try the 
electricity first, and accordingly on Saturday, the 20th of 
March, with the assistance of my friend, Dr. Charles Lee, I 
admidirstered a strong shock of the itxluced current from a 
large magneto-electrical apparatus, by means of moistened 
conductors applied over the larynx. This application, I 
assured him, would bring his voice back, and I told hira I 
would continue it until he made some effort to speak — until 
he uttered some articulate sound. He held out for some 
time, at least twenty minutes, although the application was 
evidently very painful. Finally', however, he cried in quite 
a suppressed tone, ' Enough !' I then ceased ; and then feel- 
ing satisfied that the boy had been severely punished, I did 
not resume the application, although he would not titter 
another word. On the following Monday I intended to 
repeat the battery, and, if it was not more successful, to pat 
him under the influence of ether. AVTien he saw me, how- 
ever, on that day approaching in the hall, with the battery 
and bottle of ether in hand, and in company with my col- 
league, Dr. Haskell, he came forward and said, in a slow, 
measured cadence, and as though he articulated with diffi- 
culty, ' How do you do, sir?' and I was informed that ho had 
been gradually recovering liis voice since I had used the 
battery on Saturday. He reiterated, in answer to my in- 
quiries, the facts in reference to his history. Some of those 
circumstances I was confident were not correct, and I told 
him so, but he assured me he was telling the truth. He 
continued to improve, and in the course of a few days itwaa 
discovered that he could read poetry in a very creditable 
manner ; and when questioned as to where be had learned to 
read with such good measure, he quickly answered that be 
had noticed the boys reading poetry at the public school 
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near Brooklyn. He now became quite a lion, and when I 
took bim before the manngera to induce tbem to resort to 
Bome coercion to get at tbe truth in his case, I found the 
most experienced of them uuder the conviction that I had 
either brought the voice to a child where it had never been 
developed, or that tlie child had been suffering under hallu- 
cination that he could not speak. These impressions pre- 
vailed for six weeks, when one daj the boy, of his own free 
will, gave the superinteudeut the following statement in his 
own handwriting : 

'< • Fhii.ju>elphia Boubk or Bkfuok, 
"•May 4th, 1860. 

"'Having feigned to be deaf and dumb for about nine 
months, and made several erroneous statements while in this 
institution in regard to my history, I now truthfully declare 
that my object iu doing so was to avoid the possibility of detec- 
tion as a runaway from my parents, who reside in Alleghany 
City, opposite Pittsburg, on the Alleghany Eiver, in Peuusyl- 
vania. I left Alleghany City on the let of July, 1859. I took 
with me a box partly full of lozenges, so as to make my parents 
believe I would sell them. When I got to the river I com- 
menced to call tbe boys' attention by daring feats; at last I 
got a thick plauk, and went out into the middle of the 
Alleghany River. I floated down the river on it, and the 
boys on the sliore thought I was drowned. I suppose I rau-st 
now come back to Mr. S. S, East, — he was a newsdealer la 
AUeghanj- City. He always trusted me, and I now owe him 
two dollars and a lialt^ which I would like to pay very much. 
He resides near the depot. I then traveled partly through 
Ohio, and from Ohio to New York City. Stayed there two 
or three daya, and then came to Philadelphia on Monday, 
July 16th, 1859. I am not induced to make the above state- 
ment through fear of punishment, but that I may be relieved 
of a great uneasiness which I feel on account practicing such 
a deception. 

"•Charles L. C, alias John Thompson.'" 
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I BAVB eodearored to bring together the important facts 
in regard to one of the most obscure forms of diseases of the 
human ear, uamelj, ** nervous deafness." 

DefinMon. — By "nervous deafness" is generally understood 
"a diseased condition or impaired functiou of labyrinth and 
auditor)' nerve;" but, in my judgment, it should also include 
affections of the nerves which supply the external ear, mem- 
braua tympani, and middle ear in their reflex influence. 
The term nervous^ in a truly scieutitic sense, is not correct, 
but it is the best terra we have at present for indicating the 
probable origin of this form of deafness. 

Etiology. — This form of disease is often the result of hered- 
itary taint, being communicated from parent to child. 

lu one family, consisting of two sisters and one brother, 
every member was deaf, in another two, and in a third there 
was one deaf iu the family, for three geueratious. 

Sedgwick* has observed that a surgical instroment- 
maker, aged twenty-nine years, became deaf, like his father, 
at the age of eigliteon years ; and Dr. Camp informed him 
of a case occurring in his practice of nervous deafness affect- 
ing a father and son. 

One of the most common occasional causes is cold, more 
especially applied to the head uncovered, or by sudden 
force to the ears; heat from the eun, when the head is cx- 
jjoslhI, or with but a slight covering, if the system is ex- 
hiuHted, producing coup de sokil and deafness, from conges- 
tion of the brain. Then we have the reflex influence of 
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* Sedgwick on the Influence of Sex la Hereditary Diaoue, B. and F. 
Mcdir<.»«0)nrurg. Beview. 
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convulsions in adnlts or children, or from apoplexy or 
panilysis, producing pressure, congeatiou, inflammation ^ or 
atrophy of the seventh pair of nerves or ita brancheg. Then 
follow direct injuries from falls or blowa upon the ear, of 
a severe character, producing concussion of the nerves. 
Another prolific cauao is the poison of typhus, typhoid, and 
scarlet fevers; rheunaatisra, gout, measles, or mumps, iuter- 
tnittent fever, hysteria, epilepsy, and syphilis. 

We have also this form of deafness symptomatic or as- 
Bociated with disorders of the digestive organs. It is likewise 
the result of old age. 

Toynbee classifies the nervous disorders of the ear accord- 
iDor to tlieir cause: 

D 

"The first class (to which belong those cases where the 
special nervous apparatus of the organ is alone affected) may 
be subdivided into diseases arising from — (1) Concussion. 
(2) The application of cold. (8) Various poisons: aa that of 
typhus, scarlet, or rheumatic fevers, of measles and mumps, 
of gout, of an accumulation of bile in the blood, and of 
quinine in large doses. 

"And the second (where the brain, conjointly with the ear, 
seems to he injured), into diseases arising from — (1) Excess 
of mental excitement, (2) Physical debility." 

"With regard to the last, Mr. Hinton remarks : 

"It is difficult to me to accept debilitt/, nervous or other- 
wise, as in itself a cause of nervous deafness. I do not find 
that the cases of deafness, which appear to me nervous in 
their character, occur at all specially in the weak. Nor does 
my observation show me that among specially weak people 
defect of hearing is particularly common. 

"I have, however, been much struck by the frequency 
with which the symptoms of a passive nerve lesion — a con- 
dition suggesting the idea of a functional paresis — coincides 
with demonstrable tympanic disorder, past or present. 

"There are, however, exceptions to this rule, and not very 
uufrequently we meet with a gradually increasing inability 
to hear in persons, especially of the female sex, in whom no 
traces of physical disorder or mental strain can be dis- 
covered. 
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"It is remarkable how Bmall a mental shock suffices in 
certain persons to give, as it were, the finishing blow to the 
power of hearing. One patient, whose hearing was previ- 
ously weak, found herself almost totally deaf after a quarrel J 
between two relations who both appealed to her ; another, fl 
on visiting a sister dangerously ill, was told on entering the ^ 
house that she was dead. She heard the information per- 
fectl}', but on reaching an up-stairs room was deaf. In both 
these cases the aftection has continued more or less; bat 
both of them alf^o, when seen by me some years afterwards, 
showed slight signs of former tympanic disease."* 

Case of nervous deafness from mental shock. — The wife of j 
Mr. S., a missionary of the Bible Society of Philadelphia, 
has been deaf for many years. She is of exceedingly nerv- 
ous temperament. She says that while a young lady shej 
was suddenly called home from a visit among her relatives ' 
on account of the illness of her father. Upon being taken / 
to her room she asked how he was, and hearing no reply, | 
thought he was very ill; and calling the doctor into an ad- 
joining room, asked how her father was. Receiving, as sh* , 
thought, no reply, she feared the worst, and implored him I 
not to keep her in suspense, but tell her how her father 
jally was; when the doctor laid his hand ou her head, and 
Baid, "Why, my child, you must be deaf!" And so she was; 
ind has remained hard of hearing ever since, perhaps soma 
twenty y I more. 

The 1. ^ i)» her own nceonnt, sent In Septem » 
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time at tbe seashore. My bodily health improved very much, 
auJ I gained ten pounds in flesh. My hearing returned; 
but in a few weeks after my return home it again became 
bad, and, though I have tried various remedies since, I have 
never received any permanent benefit. I will be forty-four 
years of age next December. Ever since I have been hard 
of hearing I have had noises of some kind in my head, either 
of a buzzing, ringiug, or roaring sound, and can hear best 
when there is a great noise, as when au organ is phiying 
very loud; I can then hear, though spoken to iu a very low 
tone; and I have often noticed, when riding in an omui- 
bu8 over the stones, that I could hear eouversatiou better 
than others whoso hearing was good. My not hearing per- 
sons when they first apeak to me has always had an un- 
favorable efl'ect, as the very eftbrt to hear seems to make 
me more deaf. I have beeu married sixteen years. 

"Amanda M. S." 



^xamumtion.^-^xteraaX meatus natural; membrana tym- 
paui good color, slightly milky tint; middle ear, both Eusta- 
chian tubes open, but a good deal of mucus accumulation. 
2fo treatment was of any permanent benefit. 
HP Frequmcy of the. disease. — Kramer, iu hia early work, states 
that out of 2000 patients 1074 were classed as affections of 
the auditor}' nerve; now, with the advance iu pathological 
anatomy, especially in the study of exudations, he has reduced 
the number to 4 in 1000.* In Wilde's table of 2385 cases, 
only 244 were true cases of" nervous deafueee.'' In the still 
later table of Triquet, of 1G3, 46 were truly nervous. Toyn- 
bee publishes 200 cases of deafness, and only about 35 or 
36 of nervous are given ; still, he considers that the "nervous 
apparatus, which receives the sonorous undulations from the 
tympanum and conveys them to the brain, — one of the most 
delicate structures in the human body, — is liable to many 
functional and organic derangements." 

Of some fourteen hundred eases of ear disease, which I 
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* See Tho Aumi aurgery of the Present Day, by Dr. "VV. Kramer. 
lated for the New SydenliBm Society. 
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have treated in the Howard Hospital and in private practice,] 
I tind that the proportion of cases in which there waa no 
lesion of the external or middle ear is about twenty in one 
thousand. 

Infiirnce of sex. — In Kramer's table we find 581 are males 
and 447 females. In Wilde's the sexes are nearly equal; 
while Triquet had 18 females and 28 males. 

These statistics do not sastaia the generally received 
opinion that females are more, aftiected with nervous deaf- 
ness than males. 

Phifshhigif. — The auditory nerve or portio mollis of the 
eeventh pair baa its origin from the medulla oblongata by two 
roots. The labyrinth receives nerves from no other source 
than the portio mollis, unless we suppose the portio intermedia 
to couHJst of fiJametiita from the facial, which accompany the 
ramifications of that nerve into that part of the ear. 

Mr. Bowman considers that the portio mollis is the nerve 
of hearing, and that it is abundantly proved by the following 
arguments: — 1. The distribution of the nerve to the internal 
ear, to which no other nerve of any importance is distributed. 
2. Its softness of texture and cribriform character, which dis- 
titignish it from ordinary uervea of sensation or motion. 8. 
Diseased states of it, or of parts immediately near its origin, 
aflect the sense of hearing, whilst a paralytic state of the 
portio dura or of the fifth does not ati'ect the sense. I do 
not consider this argument of Mr. Bowman's entirely con- I 
elusive, as the accessory nervous apparatus plays a most im- 
portant and necessary part in this function. We find ita 
analogy in the eye. If the supraorbital branch is cut, vision 
will often be lost, while the optic is not injured; so also," 
injury, pressure, inflammation of the branches of the tym- 
panic nerve of Jacobaon, from the glosso-pharyngeal, and 
from the otic gaugliou, produce loss of hearing of " uervoas 
character," and only aflecting the auditory nerve secondarilj, 
or by redex action. 

The tympanum receives branches from the facial and 
glosso-pharyugeal, and probably from the symp)athetic. 

The facial, in its passage through the aqueduct of Fallopins, 
gives off the chorda tympani, which, according to Mr. Bow- 



DISSECTIONS OF THE NERVOUS 8TRUC1DRE OF THE EAR. 321 

luan, seems to have no pliysiolog^ical connectjoii with the 
tynipamini or its (■ontciits. Yet it lios a collection, if we 
admit, with Arnold, thut there is an anastonvoeis between 
the acoustic nerve and the nerve of Wrisberg, into which the 
chorda tyniiiaiii continues. The chorda tjmpani passes 
along the nieinhrana tytnpani, and if a moderately strong 
induction current la sent into the ear, the patient will some- 
times experience a peculiar sound and a painful sensation of 
sticking in the ear, and a drawing-together sensation in the 
anterior half of the tongue. Duchenne, Erdmann, Baier- 
lacher, and other observers have proved that this sensation 
in the tongue is produced by the galvanic irritation of the 
chorda tynipani, which, passing on the inner aide of the 
menibrana tjnipani, joins, immediutely after its exit by the 
Glascrian fissure, the lingual branch of the fifth. These 
two nerves do not lie togetlier in one, but are eonuectod by 
filaments throughout their whole course. 

The stapedius muscle also receives a branch from the 
facial nerve. The anastomosis of Jacobsou results from the 
subdivision of the tympanic branch of the glosso-pharyngeal 
nerve, which enters the cavity of the tympanum beiow,and, 
passing over the promontory, gives ofl' branches to the mem- 
branes of the fenestrffi and Eustachian tube, and to the otic 
ganglion, 

A branch is described by Arnold as proceeding from the 
otic ganglion to the tensor tympani muscle. 

The external ear is supplied by the facial nerve as regards 
its muscular apparatus, and by the fifth pair as regards its 
sentient surfaces. 

Patholuijif, — There exist at present very many indications 
by which the morbid conditions which have been found on 
dissection of the nervous structures of the ear may, with 
some degree of certaiuty, be connected with symptoms ob- 
served during life, Mr. Toynbee found the auditory nerve 
diseased fifteen times; ten times atrophied, twice with blood 
efl'used around it, once suppurating, and once having a tumor 
attached to it, and once absent. Disease of the labyrinth he 
observed seventy-three times; most frequently atrophied, 
thickening, deficient eudolymph, excess or deficieucy of 
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otoconie, deposits of pigment menibranons bands, exostosis,, 
• the oiiilDlvniph opiiqne or red, or the blood-vessels enlarged.* 

** Vultoliiii found most fietiUently thickening of the mem- 
branous structures, cretaceous deposits, deficiency and excescH 
of otocanie, deposit of pigment, amyloid degeneration of the 
auditory nerve, once a tibroid tumor in the cupola of the 
cochlea, and once a sarcoma of the uerve.f 

"■ III Mr. Hinton's dissections he has found more or lew 
decided morbid conditions of the nervous structures by no 
means very uncommon. Most frequent has been an en- 
largement and congestioti of the ves.sel3 of the labyrinth, 
often of a very extreme degree. This he has observed 
forty-one times, and chiefly in connection with inflummutory 
affections of the tympanum. Excluding cases of deaf-dumb- 
ness, he has found the membranous labyrinth obviously 
atrophied sixteen times, soft and swollen ten times, and seem- 
ing fatty twice; the endolymph opaque or red seventeea 
times, seeming too abundant three times, and too scanty twice; 
the otocouies in apparent excess ives times, and in appar- 
ent deficiency eight times ; twice the labyrinth has contained 
pus, and once cholesterine ; once the saccuhis had under- 
gone bony degeneration; once the lamina spiralis was thick- 
ened; once the cochlea contained a fibroid mass, three times 
an excess of pigment, and twice extravasated blood. The 
auditory nerve he has seldom found decidedly diseased. 
Twice the internal meatus was narrowed by bony deposit, 
and three times the fibres seemed atrophied or softened. 

" Of all the appearances observed, the frequency of vascu- 
lar congestion, and the extreme degree it roaches, witliout 
the existence of any symptoms which have commanded at- 
tention, seem to him the most important.''^: 

The late Joseph Toynbee, F.R.S., has made the greatest 
number of sections of the ear, and states that the occurrenoS 
is very rare of caries of the labyrinth, for this reason : thftt 
ulceration of the mucous membrane of the tympanum is far 
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* Medico-Chirurgical Trunsactions, vol. xxxYiii.; TofQbe«'s CftUkigni 
p. 119. 

t Von TrolUoh, Ohronlieilkuniio, third edition, p. 886. 
liintau on Nurvoua DuitfueeSj Guy's Ho»p. Rep., 1868. 
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from a common disease, while, under tlie influence of chronic 
inflararaatiou and of the secretion coHected in tlie tym- 
panum, the raemliranes both of tlie feuestra rotunda and 
ovalia become thickened and turgid. ^Ir. Tojnbee has met 
with one case in which there was ulceration t)f the mem- 
branous labyrinth ; he reports four other cases. In two of 
them the labyrinth became carious or necrosed, and the 
dead bone discharged, without the jirodtiction of any syinp- 
j, toms of cerebral disturbance. The first occurred under the 
H'care of Mr. Hinton, in a man aged tifty-five, who suffered 
from a discharcfe from the riffht ear for some vears, and at 
last the cochlea was discharged entire. The second case 
occurred to Mr. Shaw, in a boy aged seven years, who had 
suffered from otorrhcea in both ears, following a severe at- 
tack of scarlet fever, whitih he had two years and a lialf 
before. He Lad paralysis of the musdes of the left side of 
the face ; for a year he had been completely deaf in both 
ears. The greater part of the petrosal portion of the tem- 
poral bone, including the meatus auditonna internus mid 
labyrinth, was removed by the forceps, being separated by 
necrosis. He entered t!ie Middlesex Hospital, July 31st, 
1855, and was discharged by the end of September. The 
■ nicer in the tube cicatrized; there was paralysis of the face; 
deafness, and a trifling discharge from both ears. He left 
the hospital in good health. In the other cases death resulted, 
the brain becoming seriously involved. 

The fallowing most interesting case, which also recovered, 
is quoted from Mr. Wilde. He says: ''I am indebted to Sir 
Philip Crampton for ao examination of one of the most 
extraordinary pathological dissections of diseased bone per- 
haps iu existence, consisting of the entire internal car, 
cochlea, vestibulum, aud semicircular canals, with a small 
portion of the inner wall of the tympanum, which ho drew 
forth from the meatus of a young lady, who, after the most 
urgent symptoms of inflammation of the brain, with jiaralysia 
of the face and leg, aud total deafness of one aide, recovered 
from the head symptoms aud the paralysis of the extremities, 
after a copious discharge from the ear."* 
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Let ns, with Von Troltsch, examine the analogous rela- 
tions in other organs; for instance, that of vision, and, at 
the same time, study the sources of nutrition, and the mode 
of de%'e]opment of thp inner ear. 

"The inner ear is entirely independent of the other portiona 
of the organ of hearing, both as regards its source of nutri- 
tion and its development. Its artery, the internal anditory, 
does not come from the external carotid, as do the vessela 
which supply the external and middle ear, but from the 
brain. It comes either directly from the basilar or from the 
anterior cerel>ral branch of the latter. There does not ap- 
pear to be any direct coniinunication between the vessels of 
the middle and external ear, so that secondary disturbances 
of nutrition of the labyrinth can only result from altera- 
tions in the braiu, or from morbid conditions in the interior 
of cranium, but not from afiectlons of the outer ear, ex- 
cept when both are involved. The process of development 
also shows the independent character which pertains to the 
hdjyriuth from the very beginning. Whilst the tympanic 
cavity with the Eustacbian tube are developed from the 
bronchial apparatus, or, as Arnold and Von Baer assert, 
from a process of the pharyngeal mucous membrane, the 
labyrinth is developed from the ear vesicle of Emmert, or 
projecting process of the cerebral vesicle. The labyrinth is 
ft»rmed much sooner than the petrous portion of the temporal 
bone, and its ossification proceeds independently. Even 
afterwards, the nutrition of the part of the petrous por- 
tion of the temporal bone which contains the labyrinth is 
seen to be independent of that of other parte; and I have 
mentioned instances of isolated necrosis of this portion. 
Lot ua now examine the analogous relations of the eye, 
and we wilt find that there, aa is well known, the diseases 
of the retina and optic nerve are far less frequent tliau 
affections of the outer coats and refracting media, and yet 
here the causes for a production of disturbances in the nutri- 
tion of the nervous apparatus exist in a far greater degree 
than they do in the ear. The retina and the entrance 
of the optic nerve lie iu an elastic globe, which is exposed 
Dot only to internal but to external intiuences; the retina is 
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not only connected with the brain, but with the choroid and 
the vitreous bodj, wliilst the nervous apparatus of the ear is 
only connected, as regards nutrition, witii the brain, and 
being enveloped in a bed of the hardest bone, and consider- 
ably removed from the surface of the body, it is unatt'ected 
by any external influence except the severest wounds and 
concussions. 

** It ia, therefore, highly probable that primary affections of 
tbe labyrinth, or idiopathic 'nervous deafness,' are incom- 
parably Ies8 frequcTit than aifections of the outer and middle 
ear, and that, when secondary, they are most frequently 
caused by affections of the brain, or by changes in those 
parts which also belong to the tympanum, and which, as we 
have seen, give rise to very numerous pathological phe- 
uoniena, viz., the round and oval windows, which have both 
a covering of the periosteum of the labyrinth. Abscesses or 
caries may find their way from without, as we have already 
Baid. In no case, however, should the diagnosis 'nervous 
deafness' be made, unless no change, to which we can at- 
tribute the symptoms, can be discovered in those parts which 
are explorabte by our senses. This demands a perfect knowl- 
edge of tlie normal condition of the parts, and a faculty to 
discern the slightest change, — e.g. in the membrana tym- 
parii. Many even experienced aurists are deficient in these 
requisites, and very considerable abnormities in the just- 
mentioned organ have been overlooked. With regard, then, 
to the frequency of the diagnosis 'nervous deafness,' we re- 
mark, that in atl the branches of medicine, the less one's 
anatomical knowledge and exact research, the oftener one 
considers diseases as ' nervous;' but the greater one's progress 
in these two requisites, the more means one has of explain- 
ing the ayraptoms, the less often does one make such a diag- 
nosis, which, as a general rule, is nothing better than a 
makeshift. The severity of the deafness does not neces- 
sarily indicate an affection of the labyrinth; atiections of the 
middle ear may cause the moat severe deafness, as observation 
teaches ue,"* 
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was as deaf as ever. He rapidl}' improved, and on the Slat be 
had left his bed. On exainiiiiug the ears, the memhrana 
tytupani appeared quite perfect. The boy soon after left. 
He called upon me about eight months afterwards; he waa 
in good health, but he appeared entirely deaf." 

Tlie following case shows somewhat of the subsequent 
history of a case probably very similar to the last: 

" Laura E., aged thirty, healtiiy, but very nervous. Lost 
lier hearing entirely at about a year old, at which time severe 
cerebral symptoms set in; the eyes being turned up, aud 
the body stiff for several days ; no distinct convulsions ; botb 
jugulars are said to have been opened, and mercury was 
rubbed in. Diarrhuca followed, which seemed to relieve the 
head, but the hearing was gone. An eminent physician said 
that if it were recovered it would be at tbe time of cutting 
the second molars, and at that time, about the age of seven, 
there came on a slight perception of sound. She was theu 
again treated with mercury, which is supposed to have in- 
duced a nervous weakness, without result on the hearing. 
She appears now totally deaf in the right ear; the left very 
gradually advanced till about the age of twenty, and with it 
aud the aid of the eyes she can understand short sentences, 
but cannot repeat numbers shouted into her ear; distin- 
guishes sounds by the quality of the vibration, — e.g. she 
perceives thunder in the head, guns in the feet. She felt 
the explosion at Hounslow, some years back, at a distance of 
tifteen miles, when no one else in the neighborhood was 
aware of it. Some tinnitus; does not hear bettef in a noise. 
It is said that she heard (comparatively) well ou the mount- 
ains in Switzerland. Throat healthy. 

"Meatus narrow; each membraua tyrapani bright; inflates 
left with a slight moist sound, not rigiit. The right Eusta- 
chian tube being closed, it was in two or three sittings getitly 
made pervious. No change ensued." 

•* This is an example of very many cases, and, in respect to 
some at least of them, is it not natural to doubt whether ao 
affection of the brain, or its membranes, of so severe a char- 
acter, could have passed away entirely, leaving no effects 
except au almost total abolition of tbe function of the aadi- 
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tory nerve? What should induce so exact a limitation of an 
inflammation affecting parts in absolute continuity? Would 
it not be more reasonable to suppose au inflammation, pos- 
sibly beginning in the tympanum, and, by extension inward, 
in'Tolving the vestibule and cochlea? — a result which might 
well have ensued in the first case mentioned by Dr. Wilks, if 
the membraim tyrapani on each side had not given way. 
It is not uncommon to find inflammatory affections of the 
tympanum inducing abscess in the cerebral aubstance with- 
out disease of the intervening parts, — the bone and dura 
mater being in no visible way affected. Is it at all im- 
probable that a parallel extension of morbid action might 
take place in respect to the nearer and more closely related 
labyrinth? I am the more persuaded that the causation of 
the symptoms, iu some of tViese cases, is that here suggested, 
because I have, in the dissection of the ears of deaf mutes, 
met with appearances in the vestibule that seemed indica- 
tive of former inflammatory action, especially a roughness 
and contraction of the first turn of the cochleaat its junction 
with the vestibule. 

" It is not only iu this extreme form, however, that deafneea 
results from apparent 'cerebral' aflectious in childhood." 

"Among the multitude of children who apply for as- 
fiistance, in consequence of disease of the tympanum, or 
Eustachian tube, there occurs every now and then a case 
■which, on a hasty examination, would pass as au ordinary 
one, but would he sure in time to arrest the surgeon's at- 
tention by ita refusal to take the ordinary course. Remedies 
do not tell. Perhaps the Eustachian tubes are obstructed, 
but opening them has little effect; if the membranes are 
perforated, the condition of the exposed mucous lining of 
the tympanum may be improved, but the hearing does not 
advance. Then, perhaps, it begins to be noticed that the 
child has a peculiar, inexpressive look, unlike both the keen 
inquisitivenesa of the congenital deaf mute and the self- 
absorbed restlessness of the imbecile ; and, on testing more 
minutely, it is found that the tuning-fork is very badly 
heard, and that, so far as can be elicited from children, the 
other symptoms of a nerve aflection are present. In these 
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cases it is often found, on inquiry, that there have been, 
probably some yeara before, more or less defined convulsive; 
or 'cerebral' attacks. For the most part these attacks seem to I 
occur during the first two or three years of life. Sometimes, 
however, they are deferred to a somewhat later period.*'* 

In view of numerous clinical observations, there is no 
doubt that nervous deafness results from " cerebro-spinsl 
meningitis." 

S*/inpfoms. — In forty-six cases of nervous deafness reported 
by Triquet,t the symptoms may be summed up : 

1. Atutiomical si/mploms. — The pavilions and external meatus 
were found healthy forty-five times. In one case there was 
a slight serous exudation, indicating some catarrhal com- 
plication. In twelve cases the meuibrana tympani had lost 
their usual transparency. They were cloudy; and in one case 
the membrana tympani had a parchment-like aspect. In 
twenty-two eases cerunien was found in the meatus in more 
or less noticeable quantity, of good consistency, and the color 
and appearance of honey. The Eustachian tubes were found 
healthy and free in forty-six cases. 

2. Phi/sioloificid sifmp(o)ns. — The initial deafness has always 
been considerable. In twenty-seven cases the patients could 
not hear the watch, when in contact, at the commenccmeut 
of the treatment; and in the remaining nineteen cases eleven 
patients heard the watch only when in contact; and in eight 
others the watch was heard at a distance of from four to ten 
centimetres, on an average. 

Of over forty-six patients, nineteen had deep-toned intra- 
aural sounds; four had shrill-toned sounds or whistlings; 
one patient had strange sounds without any indication; and 
twelve had no intra-aural sounds. 

Erethismus of the ear is noted eleven times; twice it was 
very marked, and nine times it was completely wanting. 
There is no mention made of it in the other thirty-five cases. 
Headache has been noted twenty-four times. Paracousie, 
cophosis or double hearing, is noted only twice. The senile 
circle existed in all the cases, in a degree more or less marked. 

• Hinton, Guy's Hospi. Rep., Third Series, vol. xiii. 
f Traite Pratique des Maladie* de rOroille, p. 449. 
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DISSONANCE OF THE ORGAXS OF CORTI.* 

*'The dissonance of the orgrfins of Corti may have refer- 
ence to a single or to u whole auccessiou of tones j it niaj be 
transient or permanent. 

*'It has hitherto been observed in diseases of tympanic 
origin, in severe concussion of the labyrinth ; and it may 
result from a blow upon the ear, or luteusity of sound, and 
also by influences acting upon the whole nervous system. 
From these general observations we will, in proceeding, 
mention the special cases or facts in historical order. 

DOUBLE HEARING (PARACUSIS DUPLICATA). 

•'Under the head of derangements of the organs of Corti, 
we find, as longest known, that of double bearing, which 
aft'ects the hearing of both ears as well as that of one only.f 

SauvageaJ relates a case of double bearing, which de- 
veloped itself in consequence of a catarrh, and with it disap- 
poareil. Itard treated a woman who was troubled with inter- 
mittent deafness ; whenever the hearing returned again, the 
patient heard all sounds double. 

" Von Gumpcrt observed in himself a paracusia duplicata 
nionauricularis. Here, the 83-mptom appeared to present 
itself, after inflaiumation of the ear, the origin of wliicb could 
not be anatomically located. The variation in tone fluctuated 
between a third, afourlk, and an octave. Von Q-. could dis- 
tinguish both tones; the deeper tone appearing close to him, 
the higher at a distance of two or three yards from the dis- 
eased ear. Von Gumpert also observed iu himself a double 
hearing of words. These phenomena, which, during tlie 
whole continuation of the disorder, were at no time accom- 
panied by ringing, whizzing, or rushing in the ear, continued 

♦ Klinik dor Ohrenkri»nklioiten, von Dr. S. Mom, Wien, 18GC, pp. 319, 
820. 

f This is tornjod by Prnf. Knnpp "diplacusia biimurieulariii," in analogy 
yrlih "diplopia binocularis." Sou neinhultz's Tlieory, p. 40. 

J Bresslor, Diu Kmiiltlieitcn des Kopt'os mid der Sinuesorgane. Berlin, 
18iO, Bd. ii. &. 375, 
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for eight days without interruption, and seemingly di 
peared after dropping in okum hi/osei/amns coctitm,* 

"For au accurate personal examination of these symptoms, 
made four weeks after a severe purulent inflammation of the 
middle ears, we are indebted to Von Wittich.f 

" The tone of a tuning-fork etruok the disordered ear at 
exactly a half-tone higher than the sound ear, and so with 
all tlie moderately Ingh tones ; when the third octave waa 
whistled with the mouth, or struck upon the piano, it was 
heard doubled, with a difierence of half a tone. These ex- 
perimenta continued the aame, whether the outer auditory 
passages of the diseased ears were filled with waddiug, or 
water, or otherwise rendered tense through pressure of air 
on the drum of the tympanum. A tuning-fork placed on the 
teeth, produced first the natural tone, and then by degrees 
the next half-tone was heard ringing; if placed upon the 
forehead, the tone became a half-tone higher, increasing as it 
Beared the disordered ear. 

" With two tuning-forks, one of which gave a half-tone 
higher than the other, only one tone was heard with both 
ears when the higher was sounded near the healthy ear, 
and the lower near the diseased ear. 

"If the organs of Corti, through their really peculiar 
arrangement of fibres, bring about the sensation of a tone 
of fixed number of vibrations and continuance, it is account- 
able how another tone becomes apparent through exudation 
in the cavity of the tympanum, and through a thereby altered 
pressure of the fluid of the labyrinth on the nerve filament. 
So that for the tone a, the filament for b sounds, whilst when 
b was struck, the filament ci was vibrated. 

" These explanations of "Wittich's may be adopted for all 
those disorders of the organs of Corti which belong to tho 
diseases of the middle ear. 

"So, also, in the following case: A celebrated tenor con- 
sulted me, because, fourteen days after a violent cold, he was 
troubled with a symptom which completely interrupted him 
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* Made bj boiling the Treali IcHves of the hyoscyamus in olire oil. 

t A ctiae of double hcynring observed in himself. KoDigtberg Medicftl 

CbroDicle, vol. iii. pp. 40-4&. 
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the exercise of his calUng. The patient Baid that he 
heard the tliird of everj note he sang at the aame time. 
Examination showed as the cause a simple catarrh of the 
middle ear, with considerable deafness of both sides. After 
nine applicatious of the catheter, together with injections of 
amnioiiue murias, — ten grains to half a fluidouuce, — the 
patient was completely cured." 

Ill otlier cases the theory of Wittich's was not so applica- 
ble j for example: 

"V. S., an officer, sixty years old, very musically inclined, 
for four years visited the sea-shore, on account of eniphyeema 
of the lung. Since that time ho suftered under a gradually 
increasing deafness. This had developed itself entirely with- 
out pain, beginning with a rushing sound on both sides, 
which had lately ceased. Of late years the patient had suf- 
fered much from catarrhal complaints of throat and chest, 
and especially a tolerably severe asthma. 

" The examination showed a considerable amount of epi- 
thelial scales iu both external ears, extending pretty well into 
the tympanic membrane, and spread from the centre to the 
circumference, aa also a strongly marked circular, muddy 
margin. Injection of the vessels of the handle of the mal- 
leus ; dullness of the light spot. The tubes of both sides 
are slightly pervious ; catarrh of pharynx. Understands coa- 
versation two and a half paces to the right, one foot to the 
left. The watch at six feet is not heard at all (also when 
applied directly to the bones). After three weeks' treat- 
ment, the patient was able to hear low muffled sounds for 
more than thirty-six feet from him, — end of August, 1863, 
dismissed. 

"On the 14th of May, 1864, the patient appeared again, 
and reported as follows: 'About a month after, at an evening 
musical entertainment at my house, I had a pretty violent 
attack of asthma. I went into another room, in order to 
relieve the attack as quickly as possible by means of the 
inhalation of chloroform. Directly after the narcosis I was 
much deafer; it came on with various strange noises, upon 
both sides, and I heard all tones above the first a struck 
doubled; at present, however, it is the second e struck 
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doubled, and all octaves from that on/ Found the patient 
much worse as to hearing. Could now distinguish ouij 
very loud conversation at the letigth of one room and a hall' 
to the right, and the length of one room to the left. A 
watch, distinguishable at twenty-five to tbirty feet, was heanl 
two inches to the right, and only in contact on the left side. 
His perception of sounds now gradually became worse, and 
on the 2l8t of April, 1865, lie could bear only loud eonver- 
sation at one to two paces from him, on both sides, and the 
watch, on contact, on both sides. 

"All musical tones were beard false and confused; and 
music, for which tlie putient had before entertained such 
liking, is now an abomination to him. 

" The dissonance of the organs of Corti may not be cod- 
sidered in this case as a secondary disorder, brought about 
or dependent upon a chronic process of inflammation in the 
tympanum. 

" We must suppose rather that as the former had already 
existed ten years, in consequence of the narcotic effects of 
the chloroform, sudden changes in the labyrinth arose, 
which caused the double bearing; the nature of which 
changes it is difficult to determine." 

Diagnosis of nervous deafness. — To arrive at a correct diag- 
nosis, we must first examine with care the auricle, external 
meatus, membrana tj'mpani, handle of the malleus, so as to 
discover any change in color or form from that found in aj 
perfectly normal ear. Then follow in order the throjit, uvula, 
and tonsils, and the Eustachian tube, passing air through it , 
with the aid of the catheter and exjilorer, with the otoscoj^j 
to detecmine the internal condition of the tube, libinoscopyl 
should also be practiced to examine the condition of th&l 
orifice of the Eustachian tube, and in some cases may b»j 
available to determine whether the Eustachian catheter haftj 
actually been introduced. Then we take into consideration 
the diseases of the labyrinth, namely, acute and chronic in- 
flammation, with inflammation of the facial nerve within the 
Fallopian canal and obscure aft'eetions of the brain. In thia 
manner we reduce the actual number of apparent afiections 
of the inner ear to which deafness may be attributed. 
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"Erbard in Germany, and Bonnafout in France, give the 
preference over this objective diagnosis of nervous dcufness 
to a functional aubjective. Tbus, according to Erlisird, 'the 
comiuoa phjaiologieo-pathological symptom of all nervous 
deafness is a lessened conduction {of sound) by the bones 
of the head, varying in degree, so that a cj'linder watch is 
not heard, and a case watch only seldom, and then only 
feebly.' The uncertainty is further increased by the decla- 
ration, that the 'aonnd-condueting power of the bones of 
the head is lessened with age, and also by a thick diploe, a 
thick sculp and soft parts;' that finally, 'those persons only 
can be determined to be atiected with nervous deafness 
whose conducting power of the bones of the head is deficient, 
and who are under forty years of age.' 

"Botmafont is still better satisfied with his means of diag- 
hobIs, fur he believes, and takes credit to himself for having 
made a new and great diagnostic discovery, 'that the 
sensibility of the auditory nerv^e must be perfect)}' normal 
if the watch is heard on all parts of the cranium ;' and 
* when the watch is heard only at the mastoid and zygomatic 
process, the hardness of hearing is still curable ; if the watch 
is heard nowhere on the skull, but the tuning-fork (at the 
third octave) is heard five centimetres fi"om the ear, or at 
lea.st at any point of the skull to which it may be applied, 
he cuiisiders the curability of the hardness of heartng as very 
doubtful ; finally, if the tuning-fork is heard only a short 
distance from the ear, or when applied to the skull, the 
incurability of the fuuctional disturbance of the ear cannot 
be doubted.' Here again arises the difficulty that the 
patients themselves must determine whether they hear or do 
not hear the watch or tuning-fork."* 

Mr. Ilinton, surgeon aurist of Guy's Hospital,! has pub- 
lished a selection of tweuty-tliree cases, from which we have 
availed ouraelf of some afi'eetions classed as " nervous deaf- 
ness," and gives the following signs by which any given case 
of deafness may be inferred to depend upon a disease of the 
nervous system : 

♦ Von Trdltsch, op. cit. 

f Guy's HotftiUl ItqiurU, Third Serie^ vol. ziii. 1668, p. 1&2. 
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" 1. The history. — This is in many cases of itself decisiveJ 
especially when it connects the defect of hearing with otlie 
nervous derangements. The history, however, may be ver 
misleading if too much relied upon ; some of the mi 
marked forma of nervous deafness, especially those of endde 
origin, being liable to be closely simulated by simple mechat 
ical obstructions. Among the most frequent causes of uerre 
deafness, besides blows on the head and the eifect of ei 
tremely lond or long-continued noises, are fever, sunstroke 
mumps, diplitberia, parturition, prolonged residence in Indij 
Convulsions in childhood stand as the origin of many case 
but it is a c^iestion whether, in a large proportion of these, th« 
convulsive seizures have not been an eflect of the ear disease." 
" 2. Certain peculiarities of the hearing ; such as the hear- 
ing better in a noise (as when riding), or hearing worse or 
excitement, depression or fatigue, or on any special attempt 
to listen. A much better hearing for some sounds than foe 
others, as for example, for the watch as compared with the 
voice, is a suspicious circumstance ; so also is a great dimi-j 
nution. It might have been supposed (inasmuch as we hea 
our own voice partly through the cranial bones, aud it 
resonance is decidedly increased by closure of the raefltas^ 
that some value might be attached to the patient's own nil 
nor of speaking, whether loud or low ; since this seems 
depend nuiinl}' on the degree in which his voice is heard*! 
But though as a rule, at least in the more recent and less' 
I extreme cases, this supposition seems to hold good, there are 
'too tnai\y exceptions to allow it auy practical value. Miujt 
patienU with recent tympanic deafness complain that their 
own voice sonnda load tn them; and the loud and harsh [ 
Boundft I v'3 is an extreme instance of tbd 

^t ' • ■ those whose nervous faculty 
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ear, the nervous ajstera ia in some way concerned in the 
deafueas. It often happeua, however, that no decisive in- 
formation can he obtained in this way, the tuning-fork not 
being heard unequally on the two sides, although the condi- 
tion of the ears may be very ditferent. This may be ac- 
counted for in many ways, such as inaptness of the patient 
to discern, or a balancing of morbid conditions producing 
opposite effects in the ear itself, 

" Of course, when both ears are pretty equally involved,, 
this method is not applicable. 

"But in all cases the effect of closing the meatus by the 
iinger, while the tuuiug-fork is placed upon the head, gives 
important imformation. If the conducting media are healthy, 
the sound is rendered louder by the closure; if they 
impermeable to vibrations, no eflect is produced."* 

Prot/Hosis. — The prognosis is generally unfavorable; still, 
there are cases which are improved by a rational mode of 
treatment; but it must be borne in mind that nervous dQ&Ui 
ness is a symptom which may arise from many diflereati 
lesions, and that, consequently, the same means of treat- 
ment, blindly or empirically tbllowed, cannot be applicabl* 
in all cases. 

IXI.USTRATITE CASES OF KERVODS DEAFNESS ARISING FROM 
CONCUSSION. 

"B. H., aged forty-four, from a boy thinks his hearing] 
was not sharp, though it was good enough for all purpose 
and he never had any disease of the ears. At the age 
twenty-two, being then iu perfect health and in possession of 
all his faculties, he was about to call on the parents of thaj 
lady who afterwards became his wife; but on the moruitij 
of the proposed visit he woke up almost entirely deafi 
'they could not make him hear anything,' he said. He ha 
neither pain nor noise in the ears, but there was a stufle 
feeling in them, for which they were shortly aflerwar 
syringed, with no effect. lie had gone to bed hearing wel 
In about a week he began to improve, and was much bettfl 
iu a month ; but about two years after he was troubled at 



* Hinton, op. cit. 
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by defective hearing, chiefly on the right side, which, within 
the hist two or three years, has become worse. There has 
been all the while an occasional singing in the ears, mostly 
in the right. 

" He was a perfectly healthy man, of fair complexion ; 
his hair had turned gray within the last two years. His 
health had always been good ; four or five years ago he 
had been depressed about business, and suffered much from 
his throat, but was not then more deaf; now iinda himself 
made much worse by any excitement, especially of an an- 
noying kind; no members of his family are deaf; there is 
some tendency to gout, but he never had an attack of it. 
He is moderate in his habits, and a great walker, though 
lately he has become rather stout. Is more deaf after dinner, 
or after wine. Does not hoar better in a noise. Is a great 
sportsman. 

"My watch was heard on the right side only on contact 
with the meatus; on the left at two inches. The tuning-fork 
placed on the head was heard very imperfectly, and less on 
the right side than the left. The right membrana tympani 
appeared perfectly healthy ; the left, the better ear, was 
slightly white. lie inflated each tympanum with ease, 
diminishing for the time the hearing of the watch. 

"Thus far the symptoms appeared to me entirely un 
accountable. Unquestionably we all of us in our turn 
have felt, or may hope to feel, happily nervous under cir- 
cumstances like my patient's. But growing stone deaf 
under them, xmless it be to an unfavorable reply, is a phe- 
nomenon which pathology refuses to accept. But on carry- 
ing my inquiries further, I ascertained that at the age of 
eighteen (four years, therefore, before the access of the sud- 
den deafness) he had fallen a distance of twenty feet down 
the stairs of his college, and cut the vertex severely. He 
was ill for some time after, and the right pupil was dilated 
at the time, but neither his eyesight nor his hearing was 
affected. The right pupil is still somewhat larger than the 
left, but reacts well to light. 

" It appeared to me that this circumstance probably con- 
tained the key of the case, and that the deafness was due 
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primarily, and ia chief degree, to the apparently innocoonit 
concussion, and only in a minor way to the nervoas excite- 
ment which seemed to be its cause. The supposition is, that 
the fall — a cause which so frequently jars the auditory nervoas 
apparatus into an almost complete paralysis — had in this case 
jarred it into a condition of extreme liability to this condition. 
Other cases that I have met with seem to justify this influ- 
ence. A butcher's boy applied in May, 1864, sufiering from 
a high degree of deafness, of a mouth's duration, with do 
apparent disease of the organ, lie had been thrown oat of 
a cart a week before the hearing became impaired. Another 
case may be worth reporting more in detail. 

"Mary B., a healthy woman, aged thirty-six, single, ap- 
plied at Guy's Hospital, in April, 1864, on account of deaf- 
ness, which was almost complete. Four years ago she had 
fallen down-stairs and struck the back of her head. She 
was insensible for several days, and on recovering conscioos- 
ness, found herself quite deaf on the left side, and very con- 
siderably so on the right. After three or four mouths the 
hearing began to return in the right ear, and soon became 
moderately good. Loud sounds, however, were painful 
and confusing to her, and she would become more deaf 
during a cold, or if excited or worried. The fall also d 
Btroyed the sense of smell. 

"This condition continued upward of three years, until 
eight weeks ago, when, after returning from a walk daring 
hot weather, but unattended with fatigue, she became again 
suddenly deaf in the right ear. Nothing had occurred to 
agitate her beyond a pleasing invitation. She had worked 
and stooped more than usual a fortnight before, and the day 
before, after riding in a cab, had felt somewhat sick. At tbe 
time of becoming deaf she had pain in the head. Leeches 
and blisters had been applied, and medicine given, which 
produced ' twitchings ;' she had been galvanized also without 
result. She complained of tinnitus, like bells or a piano, 
in both cars. This had previously existed on the le^ side 
only. She was unable to repeat words shouted into her 
ear. The tympana, so far as could be ascertained, were 
perfectly healthy. Eighteen months afterwards ehe had 
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become entirely deaf. Tinnitua lees; health good. Each 
membrane was natural in appearance, except a little white- 
ness at the upper and posterior parts. Other caees also I 
have met with in which deafneaa caused by a blow on the 
head has ceased for a time and suddenly returned."* 

Rev. J. M. li., a misaionary, aged fifty-nine. First had 
Bymptoras of dullness of hearing in August, 1859. In trying 
to mark out a window in a chapel which he was building in 
Birraab, put a chair on a table, and in stepping back, forgot 
that the chair was not on the floor, and fell, making a clean 
cut on the occiput. The wound healed very quickly, having 
been dressed by a native with adhesive strips. The sensa- 
tion in the head was like a bowl of jelly. Having frequent 
headaches afterwards, the pain all centred in that spot. Over 
A year after the fall, the deafness was notified, and gradually 
becoming complete, with paralysis agitans. 

In 1861 and 1862, he could not hear the voices of his 
family. He used instruments in 1863: first a gutta-percha 
tube, from England, which did him no good. Hears his 
own voice perfectly. The trumpet he now uses ia the form 
illustrated in article under Fig. 14, Hearing-Trumpets, and 
is one of the best forme for such cases. No treatment was 
of any avail. All parts of the ear were apparently healthy. 

There is a variety of nervous deafness arising from com- 
pression of the auditory nerve in the internal ear. There ia 
severe and constant headache, vertigo ; noises of various 
kinds within the ear ; impaired sight, with or without weak- 
ness of the mental faculties, especially of the memory, etc. 

Another form is from coUl and its eonsequenees, — R. W., 
aged sixty-two, foreman in a large factory, was very much 
exposed daring the winter (1859), contracting repeated attacks 
of ordinary catarrh, which left him deaf, with no pain. He 
could hear my watch, indistinctly, close to the left ear; 
close to the right, rather better; but ordinary conversation 
in a room be could not hear. He has had a constant hum- 
ming sound, like that of a saw- or planing-mill, in his ear. 
No member of his family is deaf; his general health is good. 
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Examination. — The exterual meatus normal; membrani 
tympani natural form; the handle of the malleus is readil 
seen ; the Eustachian tubee free. On shutting the nose an^ 
mouth, and making the effort to swallow, the air ia foani 
by means of the otoscope to strike upon the membra 
tympani in the middle ear. 

In this case a great variety of treatment had been tried, 
but without benetit. 

The foUowing case is that of an intelligent and well-edu- 
cated physician, in active practice, who consulted me in 
June, 1862. The only change from the normal conditioi 
of his ear was a slight opacity of the memhrana tympani 
He had consulted almost every distinguished physician ani 
surgeon in this country, but without receiving any benefit 
" My history," h^ writes, "briefly stated, runs thus: whe 
twelve or fourteen years of age, I had typhoid fever, was ve 
low; lay six mouths; after which I have never been robust. 
From eighteen to twenty-six I was troubled greatly with dyi 
pepsia for several years ; much annoyed at times with gene 
headache; took cold easily, which almost always affected m; 
head. In the summer of 1851 I suffered much with dyspepti 
conatipatiou, with headache and a sense of fullness, wi 
great thirst, etc. In October of the same year I had a severe 
attack of congestion of the brain. In February or March of 
1852, aoou after a full dinner, while sitting in my room, an 
unpleasant sensation came into my right ear. The ne; 
day I had some ice-cold water poured into my ear, whicl 
produced severe pain for a moraeut, but since then I havi 
never had but very slight pain in the ear. In the summei 
of 1859 I experienced a similar feeling, as above described, 
in my left ear; to either I have applied nothing except th« 
water spoken of. I have done nothing by any other medical 
treatment, except to use for about two mouths a mixtore 
composed of — 

R. — Ilydrarg, Bichloridi, gr. sa ; 

TotaMii lodid), J^ij ; 

Syr. Sarsnp. Comp., 

Aqua% K« ''5'U- ^• 

Big. A dessertspoonful ouu-lialf hour after breakfast and supper 

With the occasional use of a mild laxative to keep the 
bowels open. 
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*' la 1860 and 1861 I threw aside tobacco and coffee ; 
both seemed to increase my difficulty of hearing, and also 
increased the pain in the head." 



NERVOUS DEAFNESS PRODOCED BT THE ACTION OF MORBID 

POISONS, 

Syphilis. — The following cases will illustrate this class. 
The first was seen in consultation with Dr. Condie, and the 
other is taken from lIutchinsoQ.* 

John A. McC., aged thirty-two, a hookbinder, of good 
general health, but almost totally deaf iu both ears; born in 
the United States; mother living and well ; no other mem- 
ber of the family deaf. IIvs deafness commenced in the left 
ear, and, according to the statement of his physician, he had 
secondary syphilis about this time, was treated by specific 
remedies for it, and recovered from all the symptoms but 
the deafness, which increased, eventually extending to the 
other ear. Ilaa ringing in the ear, as if he had just heard the 
loud report of a cannon. No pain iu head or ear. 

Exauunatlon. — Cannot hear iny watch in contact with his 
ear, or over his mastoid process; but if I place it upon a 
board, with his face down upon it, l^e can hear it; he also 
can hear at times the clock strike in the room, also the 
sound of care or wagons in the street. External meatus of 
right ear normal ; left ear narrowed. Some one, he states, 
advised the use of water of ammonia dropped into thia ear, 
after he had become deaf, which caused a discharge and 
narrowing of the meatus, slight opacity in both membruna 
tympaui, and greater dr^-ness than natural. The Eustachian 
tubes pervious. There is not disease suflicient to account for 
the state of extreme deafness. The throat red and inflamed ; 
tonsils very much reduced in size. It is now some two years, 
and although Dr. C. has tried both specific and other treat- 
ment, no improvemeut has resulted. 



* A Clinicftl Memijir on Certain Diseases of the Eye and Eiir consequent 
on Inherited SyphilU, by Jonath«n UutchinsoD, f .U.C.S. London: John 
Churchill, 1863, pp. 182, 183. 
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" Suaan S., aged thirteen, aspect of aypbilia fairly marked 
and teeth characteristic, converging toward each other, Tery 
short, with a vertical notch or cleft in their free edges, not 
being so wide there as at their necks. Numerous while 
deposits of long standing in both corneae. Both pupils 
notched, and irregular when dilated with atropine. Klne 
brothers and sisters are living, none have died. The patient 
is the third in family, the two elder ones being girls ; one of 
the elder ones has had inflamed eyes. 

" She began to lose her hearing in February, 1861. There 
was no discharge, and not any material earache. She waa 
very much troubled with noises and singing in her ears. 
The left was rather the worse, but both were affected. She 
can now just hear a watch pressed over her right ear, but 
cannot hear it on the left. The ear is dry internally, but 
there is no other peculiarity visible. The tonsils are not 
enlarged. 

" General comments. — It will be seen that all the cases re- 
ported by Dr. Jonathan Hutchinson (twenty-one in number), 
in which the ears were inspected, support the belief that the 
deafness of syphilitic children is doe either to disease of the 
nerve itself, or to some changes in non-accessible parts of 
the auditory apparatus. Its symmetry in all the cases would 
point to a central cause. In none were there found adequate 
changes in the membrana tympani, although in none was 
that membrane quite normal. In all the Eustachian tubes 
were pervious: my belief, therefore, is that the deafness in 
these cases is due either to disease of the nerves or of their 
distribution in the labyrinth. These cases constitute the 
analogues of syphilitic retinitis and of white atrophy of the 
optic nerves.''* 

Gout. — The poison of gout may also give rise to nervous 
deafness and other peculiar symptoms in the head. 

* In coD&rmation of Dr. Hutchinson'* obserratiuuB, Prof. Joa. Orub«r bM 
found, in a po»t-mortcm examination of a loldier who died from tjrphus fever 
while laboring under srphilitic deafness, there was considerable hTpcmnk 
of the mucous membrane of the drum, and the membranous labyrinth ap- 
peared much thickened. The liquid within the labrrinth was Mnguinolent 
and abundant. (Lebrbuch der Ohrenheilkunde. Wien, 1870, p. 917.) 
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'Presumed immnUliiy of (he stapes from fjouL — A. M., aged 
a, healthy man, has been gradually becoming deaf for 
ten or twelve years. For about two years the deafness has 
caaaed him incoiiTenience; never any paiu in the ears, nor 
tianituB ; does not hear better in a noise; is worse after a 
hearty meal, or during a cold, if severe. Smokes three or four 
pipes daily; hag traveled much by rail. No relatives deaf; 
there is much gout in his father's family, but he never had 
any symptom of it; sight good; throat slightly relaxed. 

** Watch, each ear, seven inches; heard also on the fore- 
bead; tuning-fork well heard, sounding a little louder on 
the right side; no effect from closing either meatus. Right 
meatus dry; membrana tympani bright, of natural curve; 
somewhat milky posteriorly. Left meatus contained several 
loose flakes of epidermis; membrana tympani concave, ir- 
regular, and its surface rough. Could inflate the right tym- 
panum, not the left. By means of the catheter the left 
Eustachian tube was opened, so that he inflated both tym- 
pana, which had at first no effect upou the hearing; subse- 
quently it appeared somewhat to diminish it. When air 
was thus forced into the tympanum the malleus was not 
seen to move, but on each side the membrane yielded very 
freely at the upper and posterior part. 

^^ Presumed ajfertion of the audifart/ nerve from tjovl. — Miss N., 
aged fifty-two, of languid and worn appearance, had been 
affected for three or four years witii a noise as of rushing water 
in the right ear, and for about six months with a similar sound 
in the left ear, but much more intense. It is constant, and 
occasions her great distress ; at times a sudden whistle, like 
that of a steam-engine, will come in each ear^ especially the 
left, and laat a few seconds. During the same period her hear- 
ing also has become impaired. No cause has been observed, 
except that she has long suffered much from severe pains in 
the head, which begin generally from the right eye, affecting 
only half of the head at a time, but involving both sides 
before they leave her. These return regularly every four or 
live weeks. The deafness and tinnitus are somewhat worse 
daring the attacks. Two years ago she had smallpox, which 
left her weak, but did not affect the ears. There is gout 
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on both sides, and she haa had slight attacks of it in the 
kmicklea. No relatives deaf. 

"Watch, right, four inches; left, contact; tuning-fork 
not well heard; louder on the right [thQ better) side; clos- 
ing either meatus increases the sound; membraua tjm- 
pani bright and natural ; Eustachian tubes pervious ; throat 
healthy; inflation of the tympanum produced a slight tem- 
porary improvement of hearing for the watch, and exhaus- 
tion of air from the meatus gave a little relief for the moment 
to the tinnitus. 

" Probably in both of these cases, in spite of their difler- 
ence, the gouty diathesis was a chief element.* 

^*Distrcsswff semations produced in the ears by gout. — D. T., 
Esq., aged fifty-four, consulted me in Jane, 1857. He eaid 
that for the last four or five years he had been subject to 
attacks of gout, which had at times caused him great iucon- 
veaience, ami the disease had recently made so much pro- 
gress as to make him fearful that hia brain was weakened 
by its influence. He added that he was never really clear- 
headed, excepting just after an attack of gout, when he sup- 
posed his blood was temporarily freed from the poison, lie 
had rapidly aged in the course of the previous two years. 
An extremely distressing Byraptoni had lately presented 
itself in the form of a peculiar sensation of vacancy in the 
ears, accompanied sometimes by a low humming soand. 
There was no deafness, and the patient applied to me only 
on account of the sensations in the ear. On examination, 
small deposits of gouty matter were observed iu the sub- 
stance of the right upper eyelid, the surface of the meatus 
exteriius was of a bright red color, the circumference of the 
membrana tynipani was red, and there was congestion of 
the long process of the malleus, while the surface of the 
tympanic cavity was very bright, air passed freely, aud 
with the natural sound, into it. The hearing power wai 
perfect. By what, therefore, could the distressing symptoois 
be caused? Were they the result of congestion of the nerve? 
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the nerve so exquisitely sensitive that the ordinary sounds 
ever floating in the air might become a source of excitement 
to the ear. Being aware, also, from previous experience in 
similar cases, that pressure on the external meatus, so as to 
shut out or diminish the sound in the meatus, would remove 
the symptom comphiiued of, I closed with my fingers each 
external meatus, and the unpleasant symptoms at once disap- 
peared. On subsequently exerting a gentle pressure on the 
ears, by the introduction of cotton steeped in water into each, 
the patient was enabled to leave in comparative comfort. For 
the purpose of preventing the recurrence of the symptoms, 
it was, of course, requisite to diminish the congestion, for 
which purpose two leeches were applied below each ear, 
small doses of colchicum administered, and strict atteution 
to diet enjoined. The quantity of wine was decreased from 
four to two glasses daily, and in lieu of beef and mutton, of 
which he had been in the habit of partaking very abundantly, 
he was ordered to live priucipally on poultry, game, and 
fish, with abundance of fariuaceous food and vegetables. 
The result of this treatment was the removal of the dis- 
tressing symptoms in the ears, and the gradual disappear- 
ance of the attacks of gout.* 

"D. W.,aged fifty, was sent to Mr. Hinton, in November, 
1865, by Mr. Paget, under whose care he had long been, 'with 
various symptoms of disorder of his nervous system, with 
chronic catarrh of the bladder.' He had always been deli- 
cate, but had never had syphilis, nor gone to any excess. 
First noticed himself a little deaf about fifteen years ago, 
shortly after a box on the ear from one of his children. A 
singing tinnitus, now constant, has existed about the same 
time. Left ear always the worst. Some treatment was 
early tried in vain, and the deafness continued about the 
same until three weeks ago, when, without any cause, he 
became very much more deaf in the course of two or three 
days. He had been troubled with giddiness for a few weeks 
previously, which has latterly been worse. His manner was 
that of extreme nervousness, and bis study of his own syrap- 
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tomB amonnted almost to hypochondria. Family healthyT 
has had no gout; but Mr. Paget having thoaght he obseired 
indications of a goiity tendency, he has found, on inquiry, 
that his raother'8 father suffered from it. Four or five yeare 
ago, while hunting, he had an attack of double vision, being 
otherwise well. Mr. Bowman pronounced the eyes right, 
but that the nerves did not act in unison. This passed off 
in two or three weeks, but returned about a year ago, and 
has continued since at intervals, when the eyes are directed 
to the side ; has muscae occasionally ; sees well by each eye 
with a glass. The right pupil is somewhat larger than the 
left. No albuminuria, 

" He required a raised voice on the right side ; on the left 
could just repeat a monosyllable shouted into the ear. A 
loud watch was not heard, nor an ordinary tuning-fork 
placed on the head, except when the right meatus was 
closed. Right tnembrana tympani thick, and somewhat 
concave; redness along the malleus; left, thick, rigid ap- 
pearance, decidedly too concave, and drawn inward. The 
right Eustachian tube was pervious, and inflating the tym- 
panum somewhat dulled the hearing. The left tube was 
closed. 

"Although, from thQ history of the case, the nervous con- 
stitution of the patient, and the fact that the tuning-fork 
placed on the vertex was heard on the right side only, it was 
considered very doubtful whether any improvement to hear- 
ing would result from restoring the perviousncss of the left 
Eustachian tube, it was held right to attempt it, not only on 
account of the deafness, but also with a view of removing ft 
possible cause of nervous irritation in the pressure on the 
labyrinth, which exclusion of air from the tympanum seems 
to involve. The obstruction proved to be considerable, but 
by the aid of bougies the tube was rendered pervious in the 
course of a mouth, so that he could freely inflate the tym- 
panum, the membrana tympani yielding with s jerk before 
the air, and resuming a natural appearance. A good deal 
of mucus was withdrawn from the region of the tube, and 
warm iodine vapor injected a few times. The hearing 
seemed at times improved, but ultimately remained about 
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as at first, and the proceeding was considered a failure. In 
about a week, however, the hearing began to improve, and 
in the course of two mouths it became, without further treat- 
ment, in both ears as good as it had been before the last 
access of deafness. 

"In this case, also, there existed both tympanic and nerve 
disease; and it is an example of a very numerous, if not the 
most numerous, class of nervous affections of the ear. As a 
rule, these coincide, so far as my observation extends, with 
disorder more or less considerable, of the conducting ap- 
paratus; and in this fact, scarcely leas than in the difficulty 
of the exploration of the organ, it seems probable to me, is 
to be found a reason for the great ditl'ereuces of opiuiou that 
have existed as to the comparative frequency of aflections of 
the labyrinth and auditory nerve ; and in part, also, the 
doubt which envelops their causes and their nature. It is 
not always easy, in any case in which the history does not at 
once vouch for the seat of the disease, to convince one's self 
that it lies beyond the tympanum, certain atieetions of which, 
Buch as anchylosis of the stapes, may give no visible indica- 
tion whatever of their presence, but it has been doubly hard 
to detect a nervous defect through, and in spite of, a dis- 
ordered conducting apparatus. Even the advance of diag- 
nostic knowledge, revealing morbid conditions of the tym- 
panum before undetected, has tended thus, in some degree, 
and for a time, to mislead."* 

"Noises and deafness afkr rheumatic fever. — Miss B<, aged 
thirty-six, consulted me in 1851. She stated that ten ^ears 
previously she had an attack of rheumatic fever, which was 
followed by dullness of hearing iu the right ear, and accom- 
panied by a constant whizzing sound and a pulsation, which 
extended over the head. The left ear has lately become 
dull. The watch was heard only when pressed upou the 
right ear, or at a distance of six inches from the left. Neither 
ear presented any appearance of diHease, except a slight dull- 
ness of the surface of the left raembrana tympaui. The 
treatment consisted in applying mustard-plasters and stimu- 
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lating liniments to the nape of the neck and the ethereal 
solution of cantharitles behind the ears. The result of two 
months' perseverance was such an improvement of the hear- 
ing power that conversation could be more distinctly per- 
ceived, and the watch could be heard at half an inch firom 
the right ear, 

" Total deafness followhiff an attack of rheumatic fercr. — Mr. M. 
G., aged seventeen, a year and a quarter before consulting 
me had a bad attack of rheumatic fever, which was followed 
by noises in both ears and gradually increasing deafness, 
so that ill a month after the fever he could not hear any 
sounds. Since the attack, has now and then heard load 
sounds for a very short time j but when he saw me he was 
BO deaf that he could not hear anything, even when the 
poker and tongs were knocked against each other. The 
ears had been syringed, blistered, and galvanized without 
any effect. There was no appearance of disease in either 
ear. The case was at once regarded by me as incurable.* 

" Partial deafness following an attack of ti/phus fever. — Miss 
A. M., aged sixteen, saw me on March 1st, 1851. Elevea 
years previously she had an attack of tj^jhus fever, and dar- 
ing the illness became so deaf as not to be able to hear the 
human voice. After the symptoms of fever had disappeared, 
the power of hearing slowly returned, until she was able to 
hear when loudly spoken to close to the head. There was 
no appearance of disease in either ear." 

Deafness from the use of sidpkate of <p/inia. — It is not un- 
common for hardness of hearing, or even deafness, to super- 
vene upon the administration of sulphate of quiuia, Thia 
deafness is sometimes incurable, as the following case shows: 

" In 1852, a colleague of mine, chief assistant at the Val dc 
GrSce, presented to mc his father, who, for five years, had 
been affected by complete deafness in both ears; my col- 
league hoping that I could effect a cure by electrifying the 
iuuer ear. The following are the particulars which were 
given to mc in this case: M. X., captain of infantry, had, 
while in Africa, an intermittent fever, which was followed 
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by a considerable hypertrophy of the spleen, which resisted 
treattaent by qniiiine in the ordinary dose. The dose, con- 
Bequently, had to be largely increased, and the treatment 
long continued. After that treatment, obstinate headache 
supervened, accompanied by intra-aiiral noises and hardneaa 
of hearing. At the end of some five or six moutha, the 
headache disappeared; but the intra-auraleoands continued, 
and the deafness gradually increased. The patient was sub- 
jected to various kinds of treatment, all of which failed, 
althoagli they were directed by men well instructed in their 
profeasioual specialty. On examining M. X., I ascertaitied, 
aa more experienced men had previously, that the Eusta- 
chian tube was free on both sides, aa also was the external 
auditorj' conduit. Nevertheless, the deafness was complete. 
M. X. could not hear even explosive noises ; he only per- 
ceived the shock that they produced. I immediately re- 
sorted to my Faradisation of the ear. M. X., at each inter- 
mitteuce, perceived neither noise nor sensation in the depth 
of the ear, or in the tongue, although I had gradually raised 
the intensity of the current to a much higher than the ordi- 
nary degree. After ten trials, which produced no improve- 
ment, I abandoned that treatment, which, indeed, after the 
first electric exploration of the ear, oft'ered me but little 
chance of success. 

'■•The fact of the incurablenees of that ease of deafness by 
the sulphate of quinia, adda importance to the therapeutic 
fact which I am about to relate : 

"In bed Xo. 13, Saint Martha's ward, lay a young girl, 
who, for a long time, had sufiered under a tertian intermit- 
I tent fever; the spleen being greatly cularged, and the dis- 
ease of long standing. M. Briquet gave the patient a 
gramme of eulpliate of quinia, every twenty-four hours, dur- 
ing nine successive days. From the iirst day she had a 
commencement of intra-aural noises, which increased from 
day to day, and became complicated by a deuftiesa so decided 
I that the ticking of a watch, placed in contact with the ear, 
could not be heard on either side, nor could even the loudest 
tones of voice be heard. The patient remained in that state 
for a fortnight, when M. Briquet, seeing no other means of 
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cure, requested me to eabject hia patient to Faradisation of 
the ear. The operation was performed in my usual manner. 
Oti the excited side, the patietit heard a sound, and felt 
numbness in the tongue, followed by prickings. Scarcely 
was the operation at an end when, on the excited side, she 
heard the tickings of the watch and the conversation of the 
persons around her. On the opposite side, the deafness still 
persisted. On the following day only that side was in its 
turn subjected to the electric excitation, which provoked the 
same sensations as the first operation had provoked in the 
other ear, but not so freely and completely. On the third 
day I made another electrical operation, which sufficed to 
restore the hearing to its normal state. From that moment, 
also, the intra-aural sounds ceased. The patient remained 
a fortnight after her cure, so that its permanence could be 
well ascertained."* 

'* Mumps. — The peculiar poison which causes the disease 
generally known by the name of mumps, is very often the 
source of complete deafness, which, however, usually occur* 
in one ear ouly. In these cases the nervous apparatus is 
evidently affected, as the deafness comes on suddenly, is 
usually complete, and, as a general rule, no appearance of 
disease can be detected in the meatus, membrana tympani, 
or tympanic cavity. When the nerve is not wholly paralyzed, 
and some, although it may be a very alight degree of, hear- 
ing remains, the only plan of treatment which can be re- 
commended ia the use of gentle counter-irritation over and 
around the ears, at the same time that the ear is exercised 
by means of the elastic speaking-tube. 

*'£ilc. — The circulation of bile mixed with the blood is 
sometimes a cause of nervous deafness. "f 

**Jieprcsseil empfioti. — A patient had for several months 
been troubled with an intra-aural uoise, analogous to that 
of the wheels of a mill. At the commencement of his iu- 
firuiity, he attributed to the influence exerted on his ears by 
his business, those sensations which troubled him both by 
day and by taight, not ceasing even when he slept. And be 



I 

I 

I 



I 



* Diictieiiue. 



f Toy a bee. 



NERVOUS DEAFNESS FROM MENTAL EXCITEMENT. 



363 



at length became so jaded and worn out by tliese abnormal 
Bounds that he gave uji his employment, — tliat of a mitler. 
But the change produced no relief, and ho came to us for 
advice. On inspecting the outer and exploring the inner 
ear, we perceived the integrity of both, with the exception of 
some cicatrices which we noticed upon the pavilion of the 
left ear. Our patient told ua that these cicatrices proceeded 
from some cutaneous aft'ection with which he had been 
troubled during several years. Some astringent topical ap- 
plications had freed him from that affection, and very soon 
afterwards the aural disturbances commenced. It was beyond 
all doubt that we had to do with a transmigrating lesion. The 
ease with which we succeeded in restoring the organ of hear- 
ing to its physiological condition, confirmed us in that belief. 
In fact, we applied a large blister to the nape of the neck, 
and the raw surface took the character of the primitive 
cutaneous affection in proportion as the auricular lesion dis- 
persed. Here the acoustic lesion had supervened slowly, 
and without real pain, for we cannot give that name to the 
annoyance caused by the subjective sensations. Moreover, 
the hearing was perfect; it is even to be observed that it 
was sharper, the patient perceiving tlie least sounds, even 
rustling."* 

Nervous litafucss from mental cxciiemcnt. — J. M., aged sixty, 
a native of England, by occupation a manufacturer. lie 
Btated that ho was totally deaf in the right ear for twenty- 
five years, and in the left for twelve years, and that the cause 
of the deafness was a sudden loss of property; but, ujion 
close inquiry, he also stated that he had a brother and sister 
as deaf as himself. On testing his power of hearing, by a 
variety of hearing-trumpets, I found it was not increased by 
them; neither cuuld he bear the watch when applied over 
his mastoid process, or between his teeth. Everything had 
to be written. If the floor was struck, he felt the vibration. 
lie hears o constant noise, as if a wheel were going round, 
all the time. Genera! health good. 

Examination. — External meatus normal; membrana tym- 
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paiii good color, no defect; Eustachian tube free; throaty^ 
pharynx, and uvula slightly thickened auil inflamed ; tonai 
not enlarged. 

Haa tried all kinds of treatment without benefit. He wan 
sent to me bj Dr. J. .J. "Woodward, U.S.A. 

Ilysicria. — In liyHlerical deafness you have the U8ual symp- 
toms of hysteria affecting the senses, but especially the beai^ 
ing, with intra-anrul sounds, as buzzing, ringing of bells, etc., 
while j>arta of the ear appear healthy. 

In the front rank of the nervous paralysis which Duchenne 
lias seen cured surely and nipidSy by the process of Fara- 
disation, ho places the deafness which is connected with tie 
hysteric condition. He relates the following case: 

"J/ys/mc dvafiicss of snxral movths' siaiidivg rapidh/ rured by 
Faradisalion of the motor niuschs of (he small bones and of the 
chorda tympani. — A young girl, Imbitually quite regular, and 
otherwise generally healthy, oceupyiiig the bed No. 12 in 
Siiint Martin's ward of rilui<ital de la Pitie, was cured there, 
at the beginning of Ajiril, 1865, of a typhus fever; after 
which she was not regular again, though the general health 
appeared very good. During her coTivaleeccnce at the hos- h 
pital she had a very warm dispute, just after which she waa fl 
seized with sobbing and choking, which, however, did not 
proceed so far as a complete hyBlerical fit. On the foUowiug 
day, at the very same hour in which on the previous day she 
had had the dispute which liad so much ali'ected hernerTouafl 
system, the patient fell into a sort of cataleptic state, in which 
she continued for a whole hour and a half. That species of 
attack recurred several times during the remainder of her 
stay in the hospilal, — a term of about six weeks. On leaving, 
she returned to domestic service; but her menstruation did 
not recur, and by degrees she perceived a constantly dimin- 
ishing sensibility on her right side, at first in the arm, and 
then in the leg. At the same time the motion of the lirobfl 
was less, as was the strength, so that at length she was 
obliged to quit her employment as a domestic servant, and 
return to the hospital. At the time of her doing so, she ^ 
could not keep in her left hand any object that was placed V 
there. Under the care of M. Briquet, it was ascertained, 
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by touching, pinching, aiul elect rifj-ing, that her whole left 
aide was affected by cutaneous nnd muscular aiiiesthesitt 
(trunk, limb, aud face being all atibcted), and a muscular 
weakening bo great ae to make it difficult for her to walk, 
and to cnibarrasa hor considerably in the use of her arms. 
If any object was placed in her haiul when she wan not look- 
ing at it, she immediately let it fall. The organs of the 
eenses were equally attected iu the Ictl eide; the eight vvaa 
considerably weakened, and smell, taste, and hcawig were 
abolished. The raucoua membranes of the nose, tlie ear, and 
the conjunctiva were completely anaesthetized, as was the 
skin of the pavilion and of the external auditory conduit. 
The patient was still further atiected by continual and very 
various intra-aural sounds (buzzing, ringing of bells, and 
whistlings more or less strong and shrill), which completely 
deprived her of sleep. 

"M. Bri<]^uet was bo good as to permit me to try in this 
case the therapeutic action of the various modes of electric 
excitation, which he had seen me successfully apply to a 
considerable number of patients in his ward who were labor- 
ing under similar functional disturbances. In three visits, 
daily, the electro-eutaneona excitation restored the sensibility 
of the trunk and the arm (the lower limb was reserved by M. 
Briquet that he might make comparative trial of the oil of 
seeds of Croton Tiglium). I must add that after the electro- 
cutaneous excitations, the menstruation, which had been sus- 
pended from the commencement of the typhus fever, was 
restored to its normal regularity. It sufficed for me to pass the 
metallic rheophores along the nasal and lingua! mucous mem- 
brane, to restore, with the general sensibility, the senses of 
taste and of smell. I also restored ffie sensiLilili/ of (he j^arilhn 
and of the external auditory conduit; but ivithout modifying the. 
functional disturbance of the hearing. Then the patient being 
BO placed as to give her auditory canal a vertical direction, 
I tilled it with plain water, and, having pUmged a metal- 
lic thread into that liquid, and taking care that the metal 
should touch neither the walls of the auditory conduit nor 
the membrane of the tympanum, and having placed the 
other wet rheophore upon the mastoid process, I passed 
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intermittent currents from mj inductive apparatus, >vith 
interval of Lalf a second. Tlie current, extremely we 
at first, was gradually augmented in strength, until a dis- 
agreeable, though not actually painful, eeusation was expe- 
rienced in the depth of the auditory canal. At each 
intermission, the patient immediately heard a slight dry, 
crackling sound on the excited side; but she experienced no 
sensation in the tongue. Immediately after the operation, 
she could distinguish the ticking of my watch at a very ^ 
considerable distance, which previously she could not even H 
when the watch was placed in contact with her ear; and 
she could hear the voice as well on the left as on the right. 

"On the following morning I learned tliat the cure had 
been but temporary (it lasted an hour), but I ascertained M 
that the hearing was weakened, and that the iutra-aunil " 
sounds were neither so strong nor so annoying. I renewed, 
iu the same manner as in the previous day, the operation 
upon the ear ; it produced the same physiological effects, 
and the hearing immediately became normal. From the 
time at which the patient entered the hospital, her nervous 
crises had become more frequent; recurring every week, 
and sometimes lasting for one or two hours each attack. 
The cutaneous sensibility and the muscular strength, which 
had been for some time preserved, were lost again, and for 
several weeks the patient had her left arm contracted. How- 
ever, she experienced no disturbance as to her hearing, and 
a few months afterwards left the hospital perfectly cured of 
her deafness. 

"This species of deafness is not always complete; it is 
generally complicated by iutra-aural sounds more or lesa 
strong and annoying. Generally the disturbance of the 
hearing^xists only on the left side, as do the other disorders 
of the sensibility and mobility; but it sometimes also occurs 
tiiat the deafness is on both sides, though greater on tlie left. 

"It must not be interred from the foregoing case that 
hysteric deafness is always a slight affection. I have met 
with cases which for years have obstinately resisted every 
kind of treatment. Ilowever, although I am not prepared 
to give the precise statistics of all the cases of hysteric deaf- 
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ness which I have subjected to electro-therapeutic experiment, 
I may say, approximately, that hysterical deafness is curable 
by that treatment in eight cases out of ten. Numerous 
cases of that forra of deafuess may be happily modified by 
peripheric excitation. lu fact, I have seen such disappear 
before the 8ira(i!o Faradiaation of the skin of the pavilion 
or of the external auditory conduit, and even of regions 
more or less distant from the ear. In tliose cases the same 
result would be obtained by any other kind of excitation ; 
as, for instance, exciting injections into the external audi- 
tory conduit or of the Eustacliian tube, or blisters applied 
in the vicinity of the ear. The reason is, that in hysterical 
disorders, as in certain general nervous disorders of the same 
nature, excitation of a very limited space of the cutaneous 
surface causes the disorder to disappear as if by magic."* 

^*Bodii>/ (kbili(>/. — It is difficult to draw a correct comparison 
between the number of cases dependent upon excess of m en tal 
excitement and tliose arising from overtasking the body; but 
from the data before mo, perhaps those of the class now to be 
considered are the most common. They occur in both sexes, 
but are more frequently met with in the female; and pre- 
sent great variety of form as well as cause. Sometimes they 
are temporary, and produced by a long walk, heated rooms, 
late hours, etc., when noises, with diminished hearing power, 
conie on, but disappear after rest. Other eases, and even 
some of those which come on suddenly, may, however, re- 
main more or leas permanent. Thus, cases have been met 
with, in my experience, in which patients have become 
totally deaf after the administration of too violent a purga- 
tive, or after an attack of diarrhtca or cholera, and after the 
nervous exhaustion attendant upon childbirth; in some in- 
stances of the latter, the deafness has begun with the birth 
of tlie first child, and increased with each successive birth, 
until at last the nervous power was wholly lost. Perhaps 
the most common cause of nervous deafness from physical 
debility is the want of proper care in the management of 
young persons, and particularly girls, when they are grow- 
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ing fast. In hospital practice, young nurse-maids, who cany 
heavy children, and whose night's rest is often disturbed, and 
youths just entering laborious situations, are found to suffer. 
Any cause, iu fact, which reduces the nervous energy of the 
body to a state too low for the due regulation of the func- 
tions of the various organs of tlie frame, may be followed 
by a manifest depression of the nervous power of the ears, 
which shows itsulf not merely in diminished power of hear- 
ing, but often hy singing and other sensations iu the ear, 
and sometimes by severe pain, like tic douloureux. In cases 
where debility of tlie nervous system of the ear ia the re- 
sult of a debilitated state of the body, tlie pulse, as a general 
rule, is weak, and there are symptoms of previous or present 
indigestion. Generally no unhealthy condition of the orgao 
itself ia apparent; thougli in recent cases the cerumen may 
be softer and more abundiint than usual, and iu old standing 
eases may even be absent." 

^'^Dcqfness produced by want of snjfiiienl skep. — In the early 
part of 1855, a young gentleman, aged fourteen, was brought 
to me bj' hia father, on account of gradually' increasing deaf- 
ness, lie appeared to bo iu tolerable health, and was at 
school in the neighborhood of London. !No cause could he 
assigned for the att'ection, which had so far advanced u to 
cause him great discomfort from his inability to hear what 
his masters said to him. On examination, it became ap- 
parent that the deafness depended upon debility of the nerv- 
ous system, for there was no history of any other disease, 
nor was there any appoarance indicative of disease. The 
patient had, however, occasional noises in the ears follow- 
ing overexertion, and he certainly was deafer when he was U 
tired. On inquiry, I could discover no special cause for the ™ 
deafness, as he followed the same rules and regulations 
which were pursued by all the boys in the school, Ipre-fl 
scribed internally quinine, and a stimulating liniment ex-^ 
ternally, giving direetioua that he should not be overworked. 
In a month's time the boy was seen again, but remained in 
much the same state, so I requested to be allowed to see the 
lady with whom he boarded, iu order to ascertain further 
particulars as to hia mode of living. On the most minute 
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questioning, no sufficient cause coiilcl be ttetected, except 
that, beiug very desirous to prepare his lessons well, he sat 
up so late that when the time arrived for getting up, he was 
so sleepy as to he roused with difficulty. It was at once 
rendered probable that the debility of the nervous apparatus 
of the ear might be dependent upon the want of sleep ; and 
I therefore requested his friends to see that his duties were 
80 relaxed that he could take as much sleep as he required, 
and gave directions thjtt he should go to bed at eight o'clock, 
and sleep until he awoke of his own accord. The result 
was that for several successive nights he slept for fourteen 
hours, and by degreeij the number was reduced to ten, which 
was his usual allowance for three weeks, at the end of which 
time he returned to mc, when, to the gratification of all, it 
was found that his hearing was nearly restored, and he was 
no longer styled the ' deaf boy' at school. This patient has 
been seen by me twice or thrice since, at considerable inter- 
vals, in consequence of the deafness returning; but each time 
it was evidetit that the nervous system had been too much 
exhausted, and the administration of quinine, with less work, 
and an increase in tlie amount of sleep, soon restored tlie 
hearing. • 

'* Tofal (kdfiiess produced hy iftenen'ous shock consequent upon 
sttccessive arcmichcments. — Mrs. B., aged forty, pale, and of a 
nervous temperament, consulted me in 1850, on account of 
complete deafness in both ears. She stated that she had 
married in India ten years previously, and at the time of 
her marriage she could hear perfectly well. On the occa- 
sion of her first coutinemcut, previous to which her hearing 
was still perfect, she sufi'ered a good deal from exhaustioti, 
and this was followed by a great degree of deafness, so that 
she could scarcely hear what was said to her, even when the 
voice was much raised. Upon getting up, and growing 
stronger, the deafness was so raucli relieved that she merely 
required to be spoken to a little louder than usual."* 

The following case, occurring in my own practice, con- 
firms the foregoing : 

♦ Toynbee, pp. 867, 888. 
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Mrs. Anna H.^agcil twenty-six, general health good, pnlse 
72, no deafness in her family. Has been deaf for four years, 
bIovvIv progressing after the birth of every child, and never 
has had any pain or discliarge, but is eotistflntly annoyed by 
mailing and roaring noises and sounds as of machinery. Is 
only abie to understand her children by the motions of their 
lips and by means of signs. 

The supposed cause was a severe cold, which was followed 
by slight deafness for two years, with pain in the top of the 
head, temples, and eyes. Three years ago, she had an attack 
of partial paralysis of the hand, side, and face, when about 
six mouths pregnant. This was stated to have been treated 
by bathing with salt and water, etc. 

On examination, the meatus was found natural and the 
cerumen of ordinary amount, tlie membrana tympani trans- 
parent, lees convex than natural; the handle of tlie malleos 
not seen. 

By the otoscope, air was observed to pass through the 
Eustachian tubes. 

In the left ear the membrana tympani was more opaque 
and the meatus narrow. 

Her previous treatment had consisted in merely syringing 
the ears and the introduction of glycerine. 

" Nemxis deafness prodiuvtl bi/ ofcrexertion. — E. Clarke, aged 
thirty-one, a tall, muscular carter, was admitted under my 
care at St. Mary's Ilospital, on January 27th, 1859. He 
stated that fourteen years before, when out of health, 
deafness came on in the left ear, accompanied by noises, 
sometimes like a kettle singing, at others like the ringing of 
bells. On recovering his health, he found himself perfectly 
deaf in the left ear, which has remained so ever since. 
Eleven weeks ago, when a good deal exhausted by hard 
work, he took a bad cold, during which singing came on in 
the right ear, with loud noises, like the ringing of bells, and 
were accompanied with so serious an amount of deafness 
that he required to be spoken to in a loud voice, within a 
yard of his head. The patient's pulse was weak, and he haul 
a worn aspect, as from exhaustion of the nervous system. 
On examination, no appearance of disease waa visible iu 



I 



POST-MORTEM APPEARANCES IK DISEASED FACIAL NERVE, 361 

either ear, and the Euatacliian tubes were pervious. Two 
grains of f|^uinine were ordered to be taken twice daily, 
and a atiniulating liniment to be rubbed over the surface of 
the ears, at the hack of the neck, and down the spine. In 
the course of a week the noises decreaaed greatly, and in a 
fortnight they had wholly disappeared, while tlie hearing 
power gradually increased ; so that when he left the hospital 
at the end of six wceka, to use his own words, ' lie at times 
hears quite nicely."'* 



ACUTE IJfFLAMMATION OF THE FACIAL NERVE WITHIN THE FALLO- 
PIAN CANAL. t 

"There occurs suddenly a cutting, drawing pain, without 
previous ear aftection, in the cheek and the ear of one side, 
increa»iiig hy pressure on the stylo-mastoid foramen, and ac- 
companied with paralysis of the muscles of the corresponding 
half of the face. Considerable febrile disturbance attends 
this affection from the very tlrst day, atrd soon afterwards 
deafness and sounds in the ear are usiiered in. If the 
disease is not cheeked, pain in the head, delirium or coma, 
and chills, and febrile paroxysms, set in, and finally death. 
In more favorable cases, an abscess forma under the mastoid 
process, the opening of wliioh and the exit of the pus exerts 
a beneficial influence, the paitis in the ear and cheek, the 
paralysis of the face and the fever, the hardneaa of hearing 
and the souuils in the ear disappear, and the recovery of 
the patient takes place. 

"If the disease terminates in death, we find, upon dis- 
aection, the facial nerve, throughout its course, from the 
atylo-maatoid foramen outward, spongy, soft, and swollen, the 
auditory nerve softened to rujiiefaction ; pus in the labyrinth, 
and in the root of the seventh and eighth nerves of hearing ; a 
large quantity of serum between tlie membranes of the brain, 
the cerebrum softened ; the raembrana tympani and the 
meatus, on the contrary, in their natural condition. This last 
circumetanee is the most valuable point in the diagnosis be- 



• Tuynbee, p. 371. 

f Translated from Kramur's Aural Surgery of the Frejcnt Day. 
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tween the affection under consideration and acute and chronic 
inflammation of the kibj^rinth, attended, as the latter tieaally 
alao are, with paralyaia of the muscles of the aide of the face 
corresponding to tiie aft'ected ear ; whilst this paralysis, in 
its turn, affords us the best means of distinguishing iufiam- 
mation of the facial nerve from nervous otalgia. 

"An ' exaltation of the hearing' has been described as an 
especial characteristic symptom of inflammation of the fecial 
nerve, and the consequent paralysis of the muscles of Uie 
face, and this phenomenon has been ascribed to a paralysii 
of the tensor tympani muscle, which is supplied by the facial 
with a nervous brunch (LandoHzy, Louget). If we consider, 
however, that in the case adduced as proof of this, the in- 
flammatory process was only of short duration and moderate 
development, the ensuing paralysis of the facial nerve, on the 
contrary, of very long continuance, and in no wise correspond- 
ing to the only sometimes accompanying 'exaltation of hear- 
ing,' and if also we consider that the same ' exaltation of 
hearing' takes place in very many other diseases of the ear, 
we must believe this theory to be entirely uitfounded. 

"Acute inflammation of the facial nerve is a very rare 
affection, and is only caused by the violent effect of cold; for 
instance, washing the face, whilst covered with perspiration, 
in cold water, cold currents of air directed against the head, 
when greatly heated, etc. 

"The prognosis is doubtful, and through neglect of tho 
patient or physician, the inflammation may extend to the 
brain and its membranes, and life be endangered. 

"The treatment must be strongly antiphlogistic ; the ne- 
cessity of blood-letting must be determined by the general 
aymptoras, and whether the brain is involved. Otherwise, 
it is sufficient to apply a large number of leeches, which may 
even be repeated, to the neighborhood of the Btylo-mastoid 
foramen, to rub gray mercurial ointment into the surronnd- 
ing parts, and, on the occurrence of painful swelling behind 
the angle of the lower jaw, to apply hot emollient poultices 
of linsced-meat, and to open with the bistoury, as soon as 
possible, the abscess, on the slightest appearance of fluctua- 
tion . 
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**If the iiiflammfitlon coramutiicates itself to the brain and 
its membranes, with tlie well-known symptoms, leeches and 
powerful purgativea, and iee-cold applications to the occiput, 
are necessarj, to prevent, if yet possible, exudations into the 
cavity of the skuH. 

"If the inflammation is subdned, without, however, the 
paralysis of the muscles of the face being prevented, the 
iuunctioii of pustulating ointment or ioditio ointment is 
proper, in order to promote the absorption of the exudations 
in the Fiillopian canal, and thus to remove the paralysis 
of the muacloH of the face." 

ACUTE INFLAMMATION OF THE LABYRINTH. 

"Tlie pains are in most cases deeply seated in the ear, and 
attended with violent fever, loss of consciousness, and coii- 
vulsionSj in other cases only moderately severe, and extend- 
ing over the temporal region, and the correspomling half of 
the head, and attended with but slight fever, incapability of 
hoUliiig the head erect, drowsiness, vomiting; a sero-purulent 
discharge takes place from the ear within the first twenty-four 
hours from the commouceraent of the attack, but no allevia- 
tion 19 produced, and death may take place in a few days, or 
in a few weeks, witli the well-known symptoms of inflamma- 
tion of the brain. 

"In either case there is found, on dissection, injury to or 
destruction of the membfana tyrapani, the small bones of the 
ear, and the bony labyrinth, sero-puruleut eft'usions into the 
middle aeid inner ear, hardening of the cortical substance of 
the cerebrum and cerebellum of the attected side, and similar 
results, which show, beyond all doubt, the acute inflamma- 
tory character of the affection. 

"It may be caused by mechanical injury of the menibrana 
tympani extending to the labyrinth, by sharp-pointed instru- 
ments ; for instance, by the incautious insertion of a pin for 
the purpose of cleaning out the ear, or by awkward and forci- 
ble attenjpts to extract, in spite of the struggles of the patient, 
foreign bodies by means of hooks, forceps, levers, and similar 
instruments. 
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" The tliagtiosis is confirmed by the knowledge of the oaase 
•of the pjUTi, and hy the discovery by sunlight of laceration or 
iujury of the membrana tympani, and of the filling of the 
tympiumni witli blood or bloody serum. 

"The prngnosia is very unfavorable in cases attended with 
serious brain symptoms, such as profound coma, etc., and 
even io those in which the inflammatory symptoms are 
strongly marked, there is great danger to life. 

"The treatment must in all eases be energetically anti- 
phlogistic; besides a cool and elevated position of the head, 
and the maintenance of quiet in the neighborhood of the 
patient, cooling drinks, antiphlogistic and purgative medi- 
cines, copious and frequently repeated bleedings are neces- 
sary around the affected ear, and at the nape of the neck, 
ice-cold applications to the occiput. If the pain obstinately 
persists, the ear must be surrounded with warm poultices of 
bruised meal, day and niglit, whilst the ice-cold applications 
are continued to the occiput. 

"If by these means the inflammation in the ear and mem- 
branes of the brain, the violent pains, etc., are subdued, the 
life of the patient is saved, but the hearing of the affected 
side is generally lost. 



CHRONIC INFLAMMATION OF THE LABYRINTH. 



"After an apparently harmless flow from one or both ears, 
varying greatly in quantity and quality, and attended with a 
greater or less degree' of deafness, has lasted for several years, 
the patient suddenly complains of dull pains in one ear, ex- 
tending with greater or less rapidity to the temporal region, 
the top of the head, and the nape of the neck. Sometimes, 
but less frequently, however, the pains in the ear are very 
acute, and extend to the adjoining cheek, the tongue, the 
soft parts of the neck, and the upper arm, in such a radiat- 
ing manner that they have been frequently confounded with 
'tic douloureux.' In these cases, the meatus is filled near its 
entrance, or oven in its deeper portion, with extremely sensi- 
tive fleshy vegetations, by which the examination with ear 
specula or probes is rendered very difficult, or even impossi- 
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ble. In all cases, the pains Id the liead are reiulered un- 
bearable by walking or riding on Btone pavements, by tmis 
on the head with the finger, etc., the Bpirita become de- 
pressed, followed by drowsiness, with inability to hold the 
head erect, and paralysis of the muscles of the face, and 
even of the upper arm of the corresponding side. Sooner 
or later are added vague febrile disorders, returning with 
or without heats and morning sweats, from which is de- 
veloped typhus fever, with coma, delij-ium, convulsions, 
vomiting, etc., and the patient is delivered by death froni 
his sufl'erings. Long before tliis stage, the discharge from 
the aflected ear assumes an ichorous and oifeiisive char- 
acter, and the hardness of hearing is changed to complete 
deafness. 

"If the patient is in a condition in which ocular inspec- 
tion of the affected ear at a window by strong sunlight 
is possible, the above-tneutioned fleshy growths are discov- 
ered, in a few cases, in the meatus, but far oftener the mem- 
brana tynipani is either partly or entirely destroyed, the 
small bones of the ear consumed, the tymfiannm filled with 
dirty pus, and its lining membrane of a dark-red color, and 
covered with fungous granulations, or partially destroyed ; 
with the probe, the carious surface of the bono may be dis- 
tinctly felt. If death ensues, there is, in addition to the 
caries of the labyrinth, a similar condition of the Fallopian 
canal, whilst that portion of the dura mater which covers 
the petrous portion of the temporal bone is found injected, 
loosened, thickened, and covered with pus, the cerebrum 
and cerebellum (most frequently the latter) changed in 
various ways by the inflammatory process, congested, soft- 
ened, and containing abscesses, which communicate by 
carious openings in the petrous porliou of the temporal 
bone with the labyrinth and tympanum. These lesions are 
of 80 important a character, and the primary ear affection 
(chronic inflammation of the perforated memhrana tympani) 
thrown so much in the background by long continuance and 
neglect, that during the existence of this life-endangering 
complication with secondary brain symptoms, it has been so 
little thought of that, iu explaining the appearances presented 
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on dissection, a primary character has been assigned to them, 
instead of to the ear affection (Itard, Otorrhoja cerebralis pri- 
maria). 

" In a very few cases, the periostitis of the petrous portion 
of the temporal bone docs not extend to the dura mater and 
bruin, but terminates in the exit of the pieces of carious bone. 
The most remarkable instance of the kind known was tlmt 
of a boy seven years of age, from whose left car, which 
had been discharging pus for several years, a carious piece 
of bone, 1" long and i" thick, was removed, on which the 
nieatna auditorius, 3-5'" deep, the diploe of "the petrous por- 
tion of the temporal bone, and the two windows were dis- 
tinctly recognized. After the removal of a second piece of 
bone, the sore iu the external meatus healed within four 
weeks without any unfavorable symptoms, so that the boy, 
although, to be sure, completely deaf in that ear, and witli 
paralysis of one side of the face, was in a condition to be dig- 
charged from the hospital. 

"The chief point in the diagnosis between chronic and acute 
inflammation of the labyrinth is the slow development of the 
first from a long-existing inflammation of the membrarm 
tynipani, wliich is probably al\vn3S perforated, and of the 
adjnining lining membrane of the tympanum. 

'' It is seldom that Ave can discover the causes of the ex- 
tension of chronic inflammation of the membrana tympani 
to the mucous membrane of the tympanum, labyrinth, etc., 
except in the case of taking cold ; the abatement of the dis- 
charge from the ear, which sometimes takes place at the 
same time with the oeeun-enee of the life-oudangering symp- 
toms, cannot be considered as the cause of the latter, but as 
the simultaneous effect of some increased irritation of the 
lining membrane of the tympanum. 

" The prognosis is in a high degree unfavorable, especially 
in cases where polypus and fungous growths are found in 
the meatus or oti the mucous membrane of the tympanum, 
above all, however, in cases in which typical chills have 
taken place several times in twenty-four hours, for this is 
the indication of a fatal formation of piis in the cavity of the 
skull. Superficial caries iu the tympanum is not dangerous 
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to life ; even paralysis of the muscles of the side of the face 
corresponding to the affected ear is not always incurahle. If 
the danger to life is averted, the hearing is nevertheless de- 
stroyed in the affected ear. 

"The treatment mast he prompt and energetic locally, 
antiphlogistic; an elevated position of the head, in a cool 
room, on a horse-hair pillow ; copious evacuations hy means 
of calomel, etc.; leeches in as great numbers as the strength 
of the patient will bear, applied in the neighborhood of the 
affected ear, and to the occiput; ice-cold applications to the 
latter; finally, a powerful pustulating ointment between the 
occiput and the nape of the neck, applied until a plentiful 
eruption is produced, which should be kept discharging 
according to circumstances."* 

* Kramer, pp. 15-120. 



CHAPTER XVIIL 

TUBATaSST OF SSKTOCS »KAmSS. 

We know of no special remedies for nervoos deafoess. 
Its treatment can only be foonded npoa a ctHnect diagnosis, 
and a knowledge of general prin<3^€& Yet we would in- 
vite the attention of our readers to tke Hodca oi treatmeot 
we have employed, with sach modrfieartoiig as are indicated 
by variations due to the age. eooatitation, habit, occapa- 
tion, etc. of the patient. 

*' Inasmuch as marked improTemenc 3om.etime8 occurs in 
this variety of deafness, we should aever neglect in tHe be- 
ginning to exhibit the eo-called r«$or^«nts (among which 
loiuc'dics gocnl nourishment certa5i:!y ranks high). Injec- 
tions of i<^ide of potassium fgrs. 5;. to xx. distilled water 
tSi; through the catheter may l»e oi val^e in recent cases. 
In old cases, such as usually cc«me 10 ih« aural surgeon, I 
have never seen any decided l<eDc'£i etcher from local or 
general treatment. Only once have I «««& any great benefit 
to the hearing from local treatmei:: ihe use of Politzer's 
method and the catheter). In this case. however, before any 
treatment was begun, some of the hearing power had re- 
turned after absolute deafness had existed for six months."* 

The treatment of the first class of cases, those which are 
hereditary, or the result of mental emotion, consists in the 
use of alteratives and tonics. If these &ii, and there is ex- 
ulted sensibility, then we resort to the use of sedatives and 
unotiynes applied to the Eustachian tube or to the external 
lueutus, such as acetate of morphia, gr. 1-12 to 1-8, dissolved 
in 5i of water, with a few drops of acetic add, to which is 

• Von Troluch. 
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added a amall portion of eau de cologne. This may be ap- 
plied on a small pledget of cottoti, or by means of a nebulizer, 
or one of tbe apparatus before described. Sulpburic etber or 
chloroform may be used iu the same manner. 

Tbe second form of nervous deafness resulta from cold 
and its consequeuces.. The treatment is commenced by 
leeching or dry cupping below the ear, by the application 
of tincture of iodine, with the internal use of small doses 
of mild purgatives, followed by tonics, as sulphate of quinia, 
iodide of iron, w4th cod-liver oil. Change of air to the 
seashore in extreme hot weather, and later in the season to 
the mountains, may be of service. For those whose means 
will not permit them to travel, resort may be had to tl»e 
salt-bath, friction to the akin, and gymnastic exercisea, and 
care, during the prevalence of eastei-ly winds or extreme 
cold, to cover tbe ears. In chronic cases, warm air should 
be blown by Politzer's air-bag through the nose, with or 
without tbe vapor of iodine. Or by means of tbe nebu- 
lizer a solution of sulphate of zinc, grs. iij-v, to water fSi, 
alternating with a solution of muriate of ammonia, grs. xx 
to water fji, may be employed daily for three or four weeks, 
or till benefit ie derived. 

In the third variety of nervous doafnese, arising from 
compression or white softening of the auditory nerve iu tbe 
internal ear, there is severe and constant headache, ver- 
tigo, noises of various kinds within the ear, double hearing, 
impaired sight, with or without weakness of the mental 
faculties. 

In the treatment of this class of cases, the general con- 
dition of the patient must be always borne in mind. If 
the patient is plethoric, venesection is indicated by cups to 
the nape of the neck, or leeches at the base of the mastoid 
process, to be followed by the internal administration of 
acetate of potassa and sulphate of magnesia, in small and 
repeated doses, to diminish the excess of serum in the blood. 
Should these means fail, we may employ alterative doses of 
some form of mercurial alone, or iu combination with iodine 
or iodide or bromide of potassium. A favorite remedy is the 
protiodide of mercury, gr. i, in combination with extract of 
fc 24 
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belladonna, gr. 1-12, or opium, gr. J. If the case Bhonid be- 
come chronic, we may employ with advantage strychnine 
from 1-30 to 1-20 of a grain twice a day. We apply the gal- 
vanic or electro-magnetic current, a full account of which will 
be given under the proper head. 

The fourth variety comprisea a very large class of cases, ^ 
the result of the poisoning of the blood by typhus, trphoid,^B 
scarlatina, cerebro-spinal meningitis, or inflammation of the ~ 
labyrinth. \ 

In the treatment of these cases our chief dependence ifl 
on changing or modifying the blood by tonics and alterft- 
tivea, with counter-irritation and nervous stimulation. One , 
of the most efficient agents known is strychnia or its prep- ' 
arations. Commencing the treatment with the admtuiatr»- 
tiou of the sixtieth of a grain of the sulphate of strychniji, 
increasing the doae until the patient experiences its physio- 
logical effects; occasionally intermitting it for one or two 
weeks, and thus continuing its use for months. In case this 
treatment should fail to benetlt the patient, small doses of 
Fowler's solution of the arsenite of potassa, gtt iij thrice 
daily, in water, will prove useful. This should be given for 
oue week, and then omitted for an equal period, and thu 
continued for some time, with regular intermissions. 

In other cases, in which there is a scrofulous dinthest 
associated with these affections, chloride of barium will b« 
found a valuable remedy. The solution, in pure water, should 
be adraiuistered in doses of five drops, twice daily, until 
nausea, purging, or vertigo are produced, always remem- 
bering that the remedy is a powerful one, and should be 
discontinued on the appearance of unpleasant symptoms. 
We may try the acutnl cautery, at a white heat, bebiod 
the ear and on the nape of the neck, repeating this at 
intervals. 

If all these means are ineffectual, we resort to the galvaii 
current of Grove's, Daniell's, or Binisen's battery (or Stemen 
Haleke's modified elements, after Brenner's arrangement), one 
pole applied within the meatus by means of an insulated elec- 
trode, in a weak solution of common salt, the other pole being 
placed in the baud of the patient or over the mastoid process. 
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Tlie fifth class of cases are seen ii] conoection with liysteria, 
or aa a result of large doses of quniine. In the first variety 
we depend upon purgatives, antispasmodics, and emmena- 
gogues. Failing in these, we resort to the electro-magnetic 
carreut. 

In regard to the treatment of those cases which are de- 
pendent upon large doses of quinine, it is important that all 
the eliminating organs should he in active operation, with 
the persevering use of galvanism or electro-maguetisra. 

The sixth class of cases are the result of the poison of 
syphilis. These cases must be treated with specific remedies, 
but with great care, combining them with tonics, especially 
the tartrate of iron and potassa. 

In young persons who are deaf, the supposed cause being 
inherited syphilis, and who have the peculiar condition of 
the teeth described by Mr. Hutchinson* as pathognomonic 
of this disorder, viz., the central upper incisors being usually 
short and narrow, widely separated from each other, with a 
broad vertical notch in their edges, and having their corners 
rounded off, the treatment should consist principally in at- 
tention to the patient's general health. With regEtrd to 
drugs, we believe that mercury judiciously used ia to be our 
chief dependence. In children and young persons, the best 
mode of employing it is by iDunction, the mercurial oint- 
ment being rubbed into tlie tbighs and armpits twice a 
week, for twenty minutes at a time. For those who are 
moj-e advanced in life, the following mixture may be pre- 
scribed: 

H. — Bichloride of Mercury, gr. i ; 
Iodide of PotMsium, ji-jij ; 
Water, fjiv ; 
Oil of Bitter Almonds, gtt. ij ; • 

Brandy, fglj. 
Mix tbe Bichlorido with, tbu Oil of Almonds and Brandy, and then »dd 
the other ingredients. 

Big. A tublespuonful tO' be taken twice a day, after meals. 

"We should be careful to have the patient well covered by 

• A Clinical Memoir on Certain Diseases of the Eye and Ear Consequent 
oif Inherited Syphilis. London, 1803, p. 204. 
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warm clothing, ]f the weather be cold, and he should also 
have a full and varied diet, avoiding green vegetables or 
acid fruits. 

The foregoing prescription may also be used for young 
persons, diminiahitTg the dose in proportion to the age. After 
its use for a month or six weeks, the iodide of iron is to be 
substituted for the bichloride of mercury. 

Hinton* etates that " among the poorer classes of the com- 
mnnity (London), the number of. persons whose hearing 
has been destroyed by hereditary syphilis is unhappily very 
large. At Guy's Hospital it has furnished more than one- 
twentieth of the aural patients. Evidently it is the disease, 
or one of the diseases, which Sir William Wildef described 
as affecting the ears in early life, subsequently to or alternat- 
ing with an inflammatory affection of the eye. The patients 
present the now familiar aspect of hereditary syphilis, and 
have, in every case I have met with, suffered from impaired 
vision before the deafness has arisen. This deafness makes 
its appearance generally between the tenth and sixteenth 
years; about but not precisely coinciding with the period of 
puberty. The great majority of cases that I have seen have 
been in females. In one case the deafness was at first greatly 
aggravated at the catamenial periods, but it became aft€^ 
wards almost complete." 

" Besides their other symptoms, but too well marked, ea- 
pecially among the poor, patients suffering from this disease 
may, as a rule, at least when they are young, be at once 
distinguished by the amount of deafness which they exhibit. 
I know of no other affection, except fever, which in a person 
under twenty brings on a deafness so rapid and so nearly 
complete. In the course of a few weeks a girl, previously 
hearing well, will, without pain or known cause, become un- 
able to distinguish words. Perhaps her eyes, which have 
been long inflamed, have about the same time been cured. 
On examination, it is found that a tuning-fork placed on the 
head is heard for a very short time, or not at all. The 
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Einloji, Aural Surgeon to Guy's Hospital. London, 1808, p. 461. 
f Auml Surgery, p. 273, Otitis in CoDDectiou with Ophthaltnin. 
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meatus is free from wax^the membrana tympaui looks some- 
what white and rough ; it may be fliit or too concave, but 
generally has a dried-up look, as if its jiticea were deficient. 
The throat is by no means always unhealthy j the Eastachian 
tube may or not be pervious. In the latter case, the openiug 
of the tube, by the catheter or other means, aftbrds some re- 
lief, which, however, ia apt uot to be permanent." 

NERVOUS DEAFNESS CAUSED BY WANT OF POOD. 

In a case of nervous deafness, the only cause for which 
was the habit of going for many hours without food, Toyn- 
bee* fouud good re8ult3 from the use of creasote and morphia, 
Hi8 treatment consisted in making geutle counter-irritation 
over each ear, the back of the neck, and down the spine, and 
in administering creasote and morphia, in doses of two or 
three minima of the former to one-twelfth of a grain of the 
latter, twice a day. Tliia treatment was continued for four 
months, while at the same time every means for restoring 
the general health were resorted to, and at the end of the 
treatment the hearing power was so greatly improved that 
the patient could both hear and take part in general con- 
versation. 

THE TREATMENT OF NERVOUS DEAFNESS BY ELECTRICITY. 

The first form of electricity employed in medicine was 
frietional, obtained chiefly from glass, which, owing to its 
being so easily dissipated, its too rapid and incontinuous 
action, confined with great difficulty to conductors, renders 
its employment rare as a therapeutic agent. 

The second form was galvanism or electricity developed 
by chemical action. Thus, by means of a galvanic current 
passed through the eye, wo produce the effect of light, 
througlx the auditory nerve that of sound, and the nerves of 
smell and taste may be similarily acted on. Dr. Wilson 
Philip has asserted that he could excite the secretion of the 
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gastric juice by sending a current along the divided pnearao- 
gastrics. 

The first apparatus for generating chemical electricity wm 
the pile of Professor Volta, of Pavia, a description of which is 
published in the Philosophical Transactions, London, 1800; 
although the discovery of galvanism is due to Galvaui, Pro- 
fessor of Anatomy at Bologna, who found that by forming a 
chain of conducting substances between the outside of the 
muscles of the leg and the crural nerve of a frog, convul- 
sions might be produced. Galvani previously entertaiued 
the false idea that the contractions of the muscles of animals 
were dependent on electricity. 

The invention of the pile by Volta was the result of pro- 
found thought on the development of electricity at the sur- 
face of contact of different metals. The galvanic pile of 
Volta consisted of an equal number of silver coins and pieces 
of zinc of the same form, with circular disks of card, soaked in 
salt-water; of these he formed a pile or column by placing 
them alternately. If the uppermost disk of metal, either 
copper or silver, be touched with the linger, previously moist' 
ened, while a finger of either hand is applied to the lowest 
disk, a distinct shock is felt, which is increased with the 
number of plates. 

Instead of the moist conductor, we now use liquids of 
various kinds, and electricians have devised numerous forms 
of batteries, but all are baaed on the important principle 
discovered by Volta. Still, to Galvani is due the discovery 
of animal electricity, for he demonstrated that the con- 
tact of the nerves of the frog would produce a current of 
electricity. 

In 1827, Nobili confirmed the resultfl of Galvani by means 
of a delicate galvanometer; but Von Humboldt, Matteucci, 
and Du Bois-Reymond developed the important facts which 
are the foundation of clcctro-phyaiology, and which led to 
the application of the galvanic current to the treatment of 
disease. 

The important discovery of induced currents by Faraday, 
gave Duchenne the means of prosecuting his valuable inves- 
tigations, and alsofi^red Remak to repeat, Duchenne'a experi- 
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This simple apparatus is still employed, only substituting 
copper for silver and cloth for card, as in Pulvermacher'a 
chain, or in Fig. 101, modified by Dr. Hackley, or in the 
forms altered by Prof. Elammoud and Dr. Palmer. AH these 
batteries are iueoustaut and not steady in action. They are 
chiefly applicable to the skin. Prof. Dauiell was the first to 
invent a galvanic battery capable of constant aud steady 
action. He amalgamated the plate of zinc with mercury, 
preventing local electric action ; and used porous partitions, 
thus freely transmitting the electric current, but preventing 
the passage of the sulphate of zinc to the copper plate. 

Another form of battery was proposed and put in opera- 
tion by Prof. Grove, of London, which is an improvement 
even upon Darnell's, in respect to the amount of force gener- 
ated in a small space. Prof. Smee has also invented a bat- 
tery, bearing his name, which ia very nearly constant. It 
yields electricity in great quantity, and is always ready for 
use. This form has been adopted by one of our moat intel- 
ligent physicians and mechanicians, Dr. Jerome Kidder, 
of New York City, in his electro-magnetic apparatus, also 
in the form of a compound Smee's battery, which is conve- 
nient and portable, and yields all the electricity that is re- 
quired for operations upon organs as sensitive as the eye 
and ear. 






apparatus wbicli I have deacribed. This form of apparatus 
presents tLe advantages of being always ready for use and 
requiring no initial voltaic current to set it in motion. In 
it there is but little chemical influence on the organs of taate 
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and emell, while tlieie is a perceptible influence on the sense 
of toucli, and muscles of the body are caused to contract. 
The magneto-electric machine at Fig. 103 will not readily 
decompoae the fluids of the body, being useless in removing 
tumors of any kind, yet in Page's machine (Fig. 104), iu 
which there ie a double magnet and intense coils of wire, 
the current becomes euiliciently powerful for electrolysis or 
imparting magnetism to iron. 

In applying the interrupted or constant current to the ear, 
we employ a button conductor outside the ear, a sponge, or 
the apparatus of M. Duchenne. 

Fig. 105.— Kheophoee OF DucHENsn. a 




" That the patient might be spared from pain, M. Du- 
chenne got M. Charricre to construct an auricular rheo- 
phore (Fig. 105, A), in wliich the conducting metallic thread 
is insulated by an ivory envelope, and cannot penetrate to 
the membrane of the tyrapanuno. Having waited until the 
noise had ceased that is produced by the impression of the 
liquid upon the membrane of the tympanum, place the 
auricular rheophore iu connection with one of the conduo- 
toTB of an inductive apparatus (galvanic or magneto-electric), 
and close the circuit by placing upon the mastoid process 
the other wetted rheophore, which itself communicates with 
the second conductor of that apparatus. 

•' The inductive apparatus which serves for this experiment 
is appropriate to the delicacy of the organ upon which it 
acts; that is to say, the minimum of its power must be 
scarcely appreciable when the metallic rheophorea are ap- 
plied upon the extremity of the tongue, and it must be in 
our power to graduate it with precision and upon a scale of 
great extent. 
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i rheophore being placed in tlie auditory conduit, which 
was previously half filled with water, and the apparatus being 
at its mininnum, as intimated above, we perceived at the very 
moment of the intermittence a small, dry sound, like the 
crackling of parchment, which coutd clearly be traced to 
the bottom of the external auditory conduit. The inter- 
mitteiices having occurred with extreme rapidity, the sounds 
approached to the likeness of those made by the beating of 
a fly's wings between a pane of glass and a curtain. The 
intensity of the little sounds which liave just been described 
increased in direct proportion to the increase of the current. 
Sensation was perfectly limited to tlie point at which the 
Bound appeared to originate. After a certain time of ex- 
citation, and at a certain degree of tension of the current, 
a kind of tickling in the right side of the tongue, at the 
junction of its posterior third with its middle third, was 
plainly felt. StiU gradually raising the force of the current, 
felt the tickling sensation as gradually progressing toward 
the point of the tongue, then experienced a numbness and 
a disagreeable pricking, which did not go bo far as actual 
pain."* 

Brennerf has published the following observations in re- 
gard to the effect of electricity on the organ of hearing. 
"If the cathode is placed in the auditory passage, filled 
wilh water, and the anode is connected with any other 
part of the body, there arises, when the circuit is closed, a 
strong sensation of sound, which continues during the flow 
of the current, but gradually dies away when the circuit is 
opened. 

•' If the anode be placed in the ear, no sound ia heard either 
at the moment of making the connection or during the con- 
tinuance of the current, yet when the circuit is broken a 
slight sound is perceived. These reactions Schwartze and 
Lucae have not been fully able to establish ; on the contrary. 



• M, Duchennc (de Boulogne), "De I'EloctrisBtion locallsfe et de ton 
Applicatioa & la Physiologie 4 la Pathologic et i In Therapeutique." Paris, 
1865. 

t Zur Electropliysiologio und Electropatbuiugie des N. Aciuticus, Feters- 
burger Aled. Zeitung, IBGO, 
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the latter has observed that when the cathode (zinc or 
live pole) is placed in the ear, and the anode (positive 
copper pole) on the neck or hand, a painful drawing sensa- 
tion is perceived in the ear at the closing and during the 
flow of the current, which immediately ceases with the 
opening of tlie circuit. Wljen the anode (copper pole) is 
in the ear, a lesa painful drawing is produced, which alao 
vanishes when the current ia interrupted. When the induc- 
tion current ia used, there is, moreover, observed a sensatiou 
as of a roaring and rushing wind, which ia produced by the 
presence of water in the auditory passage. There is also a 
tickling, pi'icking feeling, which by means of a very intense 
current may he made unendurable. At the same time there 
ie perceived an unpleasant taste on the corresponiling side 
of the tongue, probably in consequence of the irritation of 
the chorda tympani, which descends from the cnvi^ty of the 
drum of the ear against the gustatory nerve, and in common 
with it reaches the submaxillary salivary gland." 

Altheua has remarked that there is an increase in the flow 
of saliva. 

" Remak* found that the galvanic current possesses far more 
therapeutic properties thau the induced current'*, and that 
very often where the former may be beneficial, and eflecta 
cure, the latter will be useless or even injurious. One of 
the chief advantages of the galvanic current is that, iu a 
painless way, and without shock, we can introduce into the 
system a large amount of electricity, which is often indis- 
pensable, considering the enormous resistance of the body 
to the electric current. Remak published numerous articlea 
on the galvanic current, but his principal work ia 'Galvano- 
therapie derNerven und Muakelkrankheitcn.' Berlin, 1868." 

I have employed the interrupted current in my own per- 
son and in numerous patients. There was never much puiu, 
and the suffering was not more thau a feeling of warmth in 
the ear, with more or less noise, like that of an insect borz- 
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* Giilvano-TlierBpeutics ; the Phyfiiologicnl and Therapouticftl Action of ih» 
Galvanic Current upon the Acoustic, Optic, Sympathetic, and PneiunogwUc 
Nerves, by William Ncftel, M.D. New York: Appleton Jfc Co., 1871. 
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If the uncovered button is applied to the flkin of the 
tragus, it ia always more or less paiuful, and if kept long 
will produce a blister. 

Dr. Neftel states that he has made numeroua experiments 
on the healthy and diseased auditory apparatus, and can 
fully confirm all the statements of Breuner,* as has also 
been done by Erbf and by Hagen.J 

"According to Brenner, the pain is quite characteristic for 
each electrode. When the positive electrode is in the ear, 
the pain is accompanied by a sensation of pressure, entering 
from without toward the tympanum. When, on the con- 
trary, the negativ'e electrode is applied, a sensation of some- 
thing apparently pressing from within outward is felt, so 
that the individual on whom the experiment ia made can 
distinguish with great precision the direction of the current. 

•' Vertigo very often attends the application of the elec- 
trodes to the fossa auriculo-maxillaris, and to the head; 
but this never occurs, no matter how strong the cun-ent 
may be, when the electrodes are so applied that a supposed 
line connecting them is parallel to the plane passing through 
the antero-posterior diameter of the bond. Ae soon, how- 
ever, as the line connecting the electrodes forms an angle 
with this plane, vertigo will invariably take place, and will 
be most intense when a right angle ia formed. 

"In both methods the current traverses a more or leas 
oblique plane of the nerve, — Lc. is not axial, because the 
sympaihetic is also galvanized when the current deviates from 
the antero-posterior plane. On account of the sensitiveness 
of the membrana tympani, Brenner considers it better not to 
introduce the ear-electrode into the meatus, but to apply a 
button-shaped electrode to the tragus, pressing it inward, I 
suppose on a sponge, so as to occhide the meatus. The in- 
ditt'erent otie must not be applied to the temple or mastoid 
process, ae was formerly done, but rather to a distant part, 
as the neck or hand. 



* R. Brenner, Untcrsucbungen und Beobachtuiigen, auf dcm Gebicte der 
ElectrothtTHpic, Bd. i. Abt. i. Leipzig, 1868 und 1869. 

f Knapp and Mitos's Archives cf Ophttinlmology and Otology. 
J Hiigea, Electro-Otiiitreiche. Leipzig, 1866. 
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"Pfliiger* has discovered that in the electrotonic state tl»e 
irritability of tlie nerve undergoes a striking change; it is 
wonderfully exalted in the region of the cathode (catelectro- 
tonua), and lowered in the region of the anode (anelectrotonas). 
The reason why eeusatioii ia exalted is that alkalies, which are 
deposited at the negative pole, excite pain, while acids, which 
are deposited at the positive pole, soothe irritation. Hence 
the positive pole (anelectrotonus) soothes, the negative (cate- 
lectrotonua) excites." The fact is given by the Germans. Ita 
explanation is due to MM. Legros and Onimus.f 

" If we apply the cathode of a weak current to the ear, and 
the anode to the neck or the band, closing the circuit in the 
metallic part in which a commutator is intercalated, a prick- 
ing, burning sensation is felt at first, followed by the other 
symptoms accompanying galvanization of the ear. On in- 
creasing the intensity of the current, a sound is perceived, 
usually a distinct metallic ringing (alkali at the cathode 
excites again). This acoustic perception is most distinct at 
the closing of the circuit, lasting but a few seconds of the 
current duration, and not reappearing at the breaking of the 
circuit. On reversing the current direction by means of 
the commutator, so that the ear-electrode becomes the 
anode (acid at anode soothes ; no sensation), and the indif- 
ferent one, the cathode, no acoustic sensation is perceived, 
either at the closing of the current or during its continuance. 
The sensation appears again, however, at the breaking! of 
the circuit, when it is like that perceived at the catbodic 
closing, though feebler and of less duration. This reaction 
of the acoustic may be expressed by the following formula 
(Brenner): 

KaCS: The closing (C) of a galvanic current produces an 
acoustic sensation (sound, S) when the auditory organ is 
under the influence of the cathode (A'«). 

KaDS>-: This acoustic sensation continues with dimin- 
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* Pfliiger, Untergiichiingen fiber dio Physiologie de* ElectrotoDus, Berlia, 
1869; Neftel's Oalvano-Therapeutics, p. 32. 

f ObservKtion; on the Effeuta of Electric Currenta, tranalRt«d by J. Solli 
Cohen. Pliiladelphia, 1870. 

X Disturbing tlie southing efects of the acid at positive polo (anode). 



BRENNER 8 RHEOSTAT, 

ishing {>■ ) intensity, and Boon completely disappears daring 
the continiiauce (duration, D) of tlie current.* 

KaO—: At the opeuiug (0) of the circuit no acoustic 
sensatioD is perceived. 

AnC — .* At the closing of the circuit, when the auditory 
organ is under the influence of the aoode (An), no acoustic 
sensation ie felt. 

AnD — .' Ill the anodic duration no acoustic sensation. 

AnOS: At the anodic opening, however, the same sound 
la heard as at the cathodic closing, but of less intensity (S), 
and less prolonged, 

Brenner has also proved that the reaction of the acoustic 
nerve is produced by the galvanic current directly afl'ecting 
the nerve itself, and not through a reflex action from the 
trifacial, as supposed by Benedikt and others. To use be- 
sides the battery only a commutator and current selector for 
changing the number of elements, while the current flows 
uninterruptedly, is considered by Keftel a comparatively 
rough proceeding, or at leaat a very impeifect mode of 
treating the acoustic apparatus. It is more or less painful, 
and is not sufficient for diagnostic and therapeutic purposes. 
To make the galvauization of the auditory apparatus more 
exact, and very much milder, it ie necessary to intercalate 
the rheostatf as an accessory circuit-J 

In Brenner's formula the number of elements is marked 
by Roman figures, aud the uumbers of resistances in the 
rheostat by Arabic. 

The lower current intensities usually call for the murmurs, 

* Distarbanco of course greatest at first, 

f Brenner's Stopper Rheostat. — It eonsista of three metallic disks on a stand 
B, C, D. On the circle B, tliey are numlMjrcd by units or quantities from to 
10 ; on the cirtle C, by tens from to 100 ; on the circle D, by hundreds from 
to 1000. The resistBnce to the passage of the current is mndu by wires of dif- 
ferent lengths, and it can bo increased or diniiuished without breaking the 
circuit. A wire runs across the dii-ks. To use the rheostat, cimnect one wire 
■with the poles of the battery and the other wire with one of the electrodes. 
The radii from these disks are culled t^topperii, and when they are nil tX 
there is no resistance j if at 10 it will make it equivalent to one more, or 
eleven elements (or pairs of cells of the battery). 

J One of those rheoatnts, made in Berlin, we have in operation in our 
office, with a buttery of twenty cups of zinc and carbuo. 
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the higher ones for musical sounds. This harmonizes with 
the results of Ilelraholtz's researdiea, according to which the 
organs for the perception of murmurs are situated within 
the vestibule, and thoae for the perception of musical sounds 
in the cochlea. 

The following iuterestiug case is reported hy Dr. M, Meyer,* 
and shows the good eifects of applying electricity for deaf- 
ness \n coi<juii;;tion with other remedies. 

" Carl M., aged nine years, a lively and smart boy, of a rather 
scrofulous diathesis, showed suddenly, In May, 1862, signs of 
difficult hearing, which alarmed liia relatives, the more so as 
already several members of the taniily su fie red fi-om a simi- 
lar difficulty. Dr. Ehrliard, being of the opinion that the 
trouble was a rheumatic aft'ection, the exam i nation of the ear 
showing no disease, ordered corrosive sublimate and baths of 
potash. After eight days the little patient could hear even 
a low conversation, musical sounds, rappings, etc.; however, 
the hearing was very slight. Iodide of potassium was then 
substituted, and the potash-baths continued. Now this 
peculiar symptom appeared, viz., that the baths had no 
action upon the skin, although in the iirst week they pro- 
duced a copious diaphoresis. Yet the perception of spoken 
words improved wliile other sounds were absolutely unheard. 

** The vibratitrg tuning-fork held against the skin produced 
DO BdDsatiou ; its tippticutiou to the tiiorax caused the sur- 
prising discovery that there was an anpesthesia not only of the 
face, but also of the whole body, especially of the upper por- 
tion. As the continued administration of the above-men- 
tioned remedies brought about no change, on the 14th of 
July, upon the advice of Privy Councillor Romberg, my aid 
was sought with regard to the application of electricity. One 
application of the electric brush to the face, forearms, and 
hands sufficed to remove the aneesthesia in its whole extent, 
and with it also to relieve the difficulty of hearing. The in- 
creased temperature of the ekin following this operation, and 
the free perspiration now ensuing each time after the use of 
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* Electricity in ite Relations to PrBCtical Medicine, by Dr. Morilr. MoyiT, 
tran»Iat«jd by Wtn. A. Hiimmond, M.D., New York. 
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a potash-bath, caused m a short time a complete rostoration 
of the sense of hearing, bo that the patieut could perceive 
both words and sounds qis well as ever."* 

The conclusions arrived at bj Dr. Mejer in the use of elec- 
tricity for many years are : 

" 1. The intaTupted current is applicable in those cases in 
which we wish — 

" (a) To excite the muscles, the nerves of sense, the sensory 
or the motory nerves. 

" {b) To produce contraction of the blood or lymphatic 
vessels. 

" (c) Or to affect certain organs supplied from the sym- 
pathetic. 

" 2. The use of the constant current is ludicated in those 
cases in which we wish — 

"(a) To excite the nerves of sense or the skin. 

"(h) To destroy the outer skin or mucous membrane. 

" (c) To produce aii increase of warmth. 

"(d) To induce a chemical process and also blood coagula- 
tion. 

" In galvanizing a nerve it is advisable often to change the 
direction of the current, because the couductibility of a current 
flowing long in the same direction decreases, while with a 
change in the direction it increases." 

Dr. Neftelf reports eight cases treated by the galvanic cur- 
rent, an abstract-of which we give as follows : 

Case I. HyperxslhcsktX of the auditor}/ 7ierve, icith tinnitus 
aurium; catarrh of the tniddie ear, aiid hardness of ftearing, — 
There is no mention of improvement of hearing, but the 
most distressing of ail symptoms, the noise, disappeared, 
and did not return. 

Case IL — Same condition of the acoustic nerve as in 
Case L, with noises and headache. Deafness in left ear from 
infancy, with anatomical lesions in the middle ear. Improve- 
ment of hearing and rapid cure of the noise in the head, and 

♦ Meyer, op. cit., pp. 342, 343. 
t Op. cit., p. 07. 

i It reacU to a milder current longer And more powerful, 

26 
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headache. His concluding words are : " I continoe to tre«t 
the patient once a week ; hie hearing is normal ; he has no 
headache, no noises in the head ; and the noises in the ear 
are very slight, and disappear entirely after each galvaniza- 
tion." (Do they not, however, return? — for the writer has 
treated cases which he thought were cared, but the noises 
returned.) 

Case IIL — Same condition of the acoustic nerve as in the 
preceding cases; hardness of hearing of one ear and deafness 
of the other {no details given of hearing distance), a case of 
otitis media purulentia. Politzer's method of inflation was 
used. The conclusions are as follows: "I repeated the 
galvanic treatment daily during one week, the patient feeliog 
remarkably well, the heaviness of the head, the tinnitns 
aiirium, and discbarges from the ear disappeared; even the 
ear-wax, the secretion of which had entirely ceased for 
many years, returned, and the hearing became normal." 

Case IV. Also a case of h>fperaeslhesia* with loss of the olfactory 
sense ; tinnitus aurium, and hardness of hearing ; return of the 
olfactory sense, and improvement of hearing. — The following is 
the conclusion: ''The noises have returned, but in so slight 
a degree that they do not interfere with his irritable disposi- 
tion. Afler repeated treatment hia hearing has much im> 
proved [hearing distance not stated], and his olfactory sense 
is perfect." This is a remarkable case, as the results of Drs. 
Beard and Rockwell's treatment have been either negative 
or partial, and in no case complete.f 

Cape V. 'Jhinitits awiuttif with two different noises; torpor of 
left acomdc nerve ; hyper sesihesia of the right ear ; left ear om»- 
pletdy dmf ; improvement of hearing after treatmaxt, with dimp- 
2iem'ani'e of dizziness and one kind of noise. — Neftel says : " The 
bearing has improved wonderfully, so that the lady is able to 
converse, and can hear such murmurs as, for instance, the 



* The excitability of the acoustic nerve mAy be either tnofbidly iocresaed 
(Brenner's hyp«nMthe«iA) or it mny be greally ditoinishcd (torpor of Um 
acou.ttic nerve). 

f Aatismiii, or Lo«» of Setno of Smell. A Practical Treatise on the Medi- 
cal and Surgical Utei of Xlvctricity, p. 584. W. Wood & Co., Kow Yorli, 
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scraping of a pen, etc., which formerly she could not at alt 
perceive." 

Case VI. Facial paralysis of right side, with kartbtess of hear- 
ing. — The treatment consisted in galvanization with proper 
precautions. In the course of a mouth the patient recovered 
from both tVie paralysis and hardness of hearing. 

Case VII. Toi-por of the atuiitort/ neriv, iasdnri from child- 
hood, in a man aged sixty. — Improvement of hearing after 
treatment. 

Case VIIL Also a case of torpor of the acoustic nerve; total 
deafness in right ear for two years, and failure of hearing in the 
left. — Immediately after the first treatment loud conversation 
could be heard with the right ear from a considerable dis- 
tance. The hearing continued to improve. 

Dr. Neftel conchides as follows: As can be seen from the 
foregoing cases, to which I could add a considerable number 
of others, the treatment of atiections of the acoustic nervous 
apparatus is accomplished by the same means by which they 
have been diagnosticated. 

Every unprejudiced observer will agree with the closing 
Bcntence of Brenner: "Henceforth a diseased ear cannot be 
considered fully examined, and the means for its cure ex- 
hausted, so long as for these purposes the galvanic current 
has not been used in a scientific manner/'* 

Dr. S. Moosf publishes the following remarkable case of 
recovery from nervous deafness, which we have condensed: 

Miss S. D., aged nineteen, took a severe cold on February 
9th, 1869, resulting in an attack of acute articular rheu- 
matism, which run its usual course during four weeks. In 
the tiilh week nervous (hysteric) symptoms appeared, which 
lasted until the seventh week, when they began to decline. 
At the end of the seventh week, the patient complained of a 
terrible pain behind the left ear. The organ of hearing was 
now very sensitive, every noise caused pain, and the acuteness 
of hearing was very great. In the eighth week rcconvalescence 
seemed to set in. The aenaitiveuess of the organ of hearing 



• Neftel, op. cit., p. 81. 

\ Archive! of Oplttlialmology and Otology, vol. i., Mo. 2, p. 464. 
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decreased, accompanied by hardneaa of hearing, which in- 
creaaed to such a degree that at the end of the nintli week 
she was perfectly deaf, aud it was necessary to communicate 
with her iu writing. In the eleventh week, the patient be- 
came affected with hystero-epileptic attacks, with pains in 
the abdomen and back, loss of consciousuesa, tetanus, and at 
last clonic cramps. On the 3d of May, she complained for 
the first time of a severe pain in the brain, on the left side, 
accompanied by excessive hyperteathesia of the scalp, which 
was decidedly unilateral. There was hyperaesthesia of the 
face, also unilateral, but not aa painful as the scalp. On the 
5th of May, he used a constant current of 5 Meidinger's 
elements to the sympathetic nerve of the neck for three 
minutes. On the 22d of May, tbe patient heard her own 
voice with her left ear, aud the next day heard it with the 
right. From the 18th to the 24th of June, conductibilitj 
of the bones was noticed for the first time. 

On the 12th July, the hearing distance for the watch was, 
on the right, ten feet; on the left, nine feet. July 27th, she 
was sent to spend six weeks in the Black Forest. There she 
recovered completely. ^ 

Dr. Moos, iu conclusion, says; "May this case toll tliO 
funeral knell for all those opponents of a therapeutic agent 
which, when employed according to proper indications, mii; 
yet prove a rational aud grateful means not only for certain 
muscular aud nervous atl'ectiona, but also for some ear dl 
eases, though their number may be limited !" 

Each individual operator prefers a special battery. "W( 
are in the habit of using ziuc and carbon elements, so 
to introduce into the circuit any number. The conduci 
ing wires being well insulated, we have a current-selector, 
so that we can increase or diminish its iutensity by addinj 
or removing any number of elements. To produce tli- 
current density, by introducing resistance, we employ Bre 
ner's rheostat, which we have already described, by mean 
of whicli from ten to twenty-one thousand units of resistance: 
can be introduced into the accessory circuit. There is also 
a commutator, by means of which the direction of the cu^ 
rent can be reversed ; also a galvanometer, indicating the 
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direction, its approximate iutensity, it8 constancy, and fluct- 
aatioD. 

Brenner* details eleven casea of diseases of the ear treated 
by the galvanic current. 

" In one case of thickening of the drum, the current caused 
absorption. 

"In one cafle of hyperifisthefiia, with tiinutus aurium and 
anatomical changea in the middle ear, the tinnitus was 
rapidly cured. 

"In one case of hyperesthesia, after the use of quinine, 
there was recovery, 

" In one case of hyperoesthesia, with tinnitus aurium and 
catarrh of the middle ear, the tinnitus was cured. 

"In one case of obstinate subjective eymptoras of various 
kinds, there was improveraout under great difficulties of ap- 
plication. 

" In one case of noises in the head and ears of ten years* 
standing, with important anatomical changes in the ear, 
there was improvement. 

" Of deafness, two cases were improved, one was much im- 
proved, and one was cured. The case which recovered was 
one of facial paralysis, with anomalous reaction of the audi- 
tory nerves. 

" la all the cases there were anatomical changes. In some 
cases the treatment was quite persistent." 

Ca^e of nervous deafness tested by Brenncr^s formula ; no im- 
prove)nent in the noises or the deafness. — Miss E. G., aged thirty- 
five years; has been healthy, but of an extremely nervous 
and sensitive temperament. Is in business, but owing to 
her deafness it is almost broken up. The deafness has con- 
tinued to increase in spite of prolonged treatment under a 
number of physicians; also has constant noises in both ears. 
(No cause except catarrh.) 

* Up. cit, Bnnd i. 2 Abth, p. 233, ct s(?q. Brenner also mentions tbo fact 
that ho fnilcd in Boventeon caacs of liDniiui, loc. cit., p. 23.5, Medkcnl 
and Surgical Electricity, Dcard and Ruckwall; Wm. Wood & Co., Now 
York. Aho R. Brenner's Kesearchea and Ubnervations in Electro-Therapeu- 
tici. On the Etfccta of tbo Electro-Current un the Auditory Appnratua in 
Healthy and Diseased Conditions. An ait«mpl at founding a system of 
Bational Electro-Oteatrics. Leipzig, 1868. 
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Left ear, Jaly Slst, 1871. Acateness of hearing for speech 
very much diminished ; requires to be spoken to in a vety 
load voice. 

Ordinary watch cannot be heard on left side; meatus, 
membrana tympani, and orifices of Eustachian tubes normal; 
voice not natural ; loud-ticking watch was heard on right, 
two inches; tuning-fork best on the left. 

External arrangement of conductor on external ear, without 
water in the meatus, and without rheostat; no impression 
with 5—10 — 20 — 40 cells. With warm salt and water in the 
meatus with rheophore and the rheostat, the following was 
the unsatisfactory results:* 
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Case of nervous deafness, the result of gout, tested by Brenner's 
formula, with ?io noise in ears. — ^A gentleman of leisure, of good 
family, aged forty, predisposed to hereditary gout, and of nerv- 
ous temperament, began to become deaf without any apparent 
cause. In about three years there was complete deafness on 
one side, and insensibility to any Bounds, except those spoken 
directly in front of the ear, on the other side. An ordinary 
watch not heard ticking in contact with the ear. An ordi- 
nary tuning-fork not heard by bony transmission, though a 
very large one could be heard on the best side; and by trying 
a number of them varying in pitch, some of the higher ones 
could be heard more readily than others. The worst side was 
apparently insensible to sound of any kind, until the vibration 
of large tuning-forks was intensified by means of Helmholz's 
attuned metallic resonators placed in the ear, which induced 
sensation of sound in each instance, but not sufficiently 
distinct to distinguish their musical character. No tinnitus 
aurium in either ear at any time. 

General health tolerably good, but some nervous debility 
and mental depression on account of the intimiity. External 
meatus healthy in color, and curvature normal, but exhibit- 
ing a gouty concretion below handle of malleus ; tympanic 
membrane, Eustachian tubes, and their pharyngeal oridces 
normal in every respect 
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The best ear responds promptly to Brenner's formula for 
the normal acoustic reaction to the electric current No 
sonorous reaction whatever, normal or abnormal, on the part 
of the worst ear, although as many as thirty cells were inter- 
calated in the circuit, producing intense pain, not followed, 
however, by any after-efiects, good or ill. 

The large trumpet (Fig. 14) permits the patient to hear 
ordinary conversation, with some effort, as the sounds are 
confused by the resonance of the instrument. 

Treatment with strychnia, internally, oue-slxtoenth of a 
grain, and locally, by the electric current, negative in a strictly 
professional sense, though the patient and his family claim 
some slight improvement from it. 




The term " Deaf and Dumb," or more properly " Deaf 
Mute," is applied to a peraon born deaf, and therefore uuable 
to speak. Of deaf mutea there are two great classes : 

Ist. Those who are con^enitally deaf, or have never spoken. 

2d. Those who become deaf before the fourth or fiftli year, 
but who have spoken. These are the "semi-rautea," and 
constitute one-half of the whole uuraber of deaf and dumb. 
Many so-called deaf mutes are as intelligent and bright as 
persona possessed of all their senses. The deaf mutes of our 
day have many advantages over those of the last century, as 
they are now taught conventional signs in the schools de- 
voted to that object, the alphabetical signs, the articulation 
of sounds, reading and writing, and reading on the lips. 
The boys are taught various trades, whilst the girls are in- 
structed in plain sewing, dress-making, and domestic em- 
ployments. History informs us that so-called civilized and 
refined people, such as the Egyptians, Greeks, Hebrews, 
and Romans, looked upon the deaf and dumb as allied to the 
brutes. We are told that in some portions of the East even 
at the present day they are obliged to perform the hardest 
and most degrading duties. " It was reserved for Christian- 
ity," says Wilde,* '* to conceive the noble idea, and for 
modern genius and perseverance to perform the exalted work, 
of developing the faculties of the unfortunate deaf mutes, of 
giving to them the knowledge of good and evil, of rendering 
them independent, and of awakening within them feelings 
and aspirations which, but for the beneficial enlightenment of 
education, would forever have remained unknown to them." 



* On tho Phyaical, Moral, and Social Condition of tliQ Deaf and Duml), 
hj W. K. Wilde, M.D. London, 1854. 

(393) 
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They were the Bpecial objecta of Christ's miraculonB love, 
and we find many striking examples of it in the New Testa- 
ment, but none more so than in St. Mark :* " And they bring 
unto him one that was deaf, and had an irapedimeut in hia 
speech ; and they beaeech him to put his hand upon him. 
And he took hira aside from the multitude, and put his 
fingers into his ears, and he spit, and touched his tongue; 
and looking up to heaven, he sighed, and saitb unto him, 
Ephpbatha, that is. Be opened. And straightway his ears 
were opened, and the string of his tongue was loosed, and he 
spake plain." 

The first practical attempt to teach the deaf mute was 
made by Petro de Ponce, a Benedictine monk, at Sagahun, 
about the middle of the sixteenth century. He taught the 
two mute sous of a Castiliau noblcmau. But it is to the 
Abbe de I'Epee, of France, that the deaf mute is most 
indebted, as he devoted his whole life and fortune to de- 
vising his eyatera of instruction, which he brought to great 
perfection in the " Royal Parisian Institution." lie was bom 
November 12th, 1712, and died 1789. 

" It is stated that a casual circumstance drew his attention 
to the education of the deaf and dumb. Calling on a lady 
one day on business, he was told that she was not at home. 
Being invited to walk in, he entered the house and found 
two young females occupied in ueedle-work. Making the 
usual salutations, he was surprised at receiving no reply. 
While wondering at what appeared to him a want of polite- 
ness, their mother came in and solved the mystery, by in- 
forming him her daughters were deaf mutes. His heart was 
filled with compassion for them when he thought of their 
isolated condition. He gave himself up to devise some 
plan by which their condition could be ameliorated. An 
ecclesiastic named Vanin had commenced instructing them. 
Death removed him, and their condition appeared hopeless 
when De I'EpSe appeared. lie invited them to come daily 
to hia abode, and from this time he dedicated hia life to the 
cause of the deaf and dumb. He reflected that savages of 
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different languages wore able, by means of signs, to communi- 
cate to a certain extent with each other.* 

" It struck him forcibly that signs were the natural lan- 
guage of the deaf and dumb. Ke adopted them as his plan 
for instruction, enlarged and improved them, and reduced 
them to a system. But his precious life was too short to 
complete it. Fortunately, he had instructed the Abbe Sicard, 
and when on the 23d of December, 1789, he was called, in the 
seventy-seventh year of hie age, from time to eternity, there 
survived a man worthy to succeed him.f This venerable 
ChriBtiaii had aroused public attention to the wants of the 
deaf and dumb, had vanquished the prejudices that existed 
against them, and had ealted forth a generous eympathy in 
their behalf. They became the objects of public benevolence 
and private beneficence. Numerous schools were founded 
for them. Fious, learned, and capable teachers arose to in- 
struct them. 

" The most eminent of these was Roch Ambroise Cucur- 
ron Sicard. He was born at Fousseret, near Toulouse, on the 
20th of September, 1742. He was educated in that city, and 
on the completion of his studies entered into holy orders. 

" Thegoodand learned Archbishop of Bordeaux sent him to 

* " Major Long, in hi» Expedition to tho Bocky Mountaini [FbitadelphiiL, 
1823, vol. i. p. 578, etc.), gives upwards of one hundred Indian signs. Among 
which are 'Man, finger held vertically.' 'Sun, tho forefingor and thumb 
>re brought together at the tip eo as to form m circle, and hold up toward the 
■ua'f tntck. To indicntc any particulHr time »f the day, the hand with the 
■ign of tho sun ia stretched out toward the east hwrizon, and then gradually 
elevated, to show thcnsc«nt of that luminary, until the hand arrives in tho 
proper direction, to indicate the pari of the hoavcna in which tho sun will be 
at the givpn time.' ' Fire, the act of Etriking Arc with the flint and steel is 
repreiicnted, after which ascent of the amoke is indicated by closing the itngen 
and thumb of the right hand, holding them in a vertical [>ositiim with the 
band as low as convenient, the hand is then gradually elevated, and the 
fingers and thumb a little expanded, to show the ascent and expansion of tho 
Totnmc of smoke,' 

"ludiant, on several occasions, visited the Fonnsylvanift Institution for 
the Deaf and Dumb, and were able to hold a conversation with tho pupils by 
signs." — Memorial of A. B. Huiton, by Janus J. Barclay, Esq., Secretary 
Pennnylvania Inttiiution. 

f He deprived himself of the comfort of fuel for a whole winter, in order 
that ho might have larger means to aid the deaf and dumb. 
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he exhibited to the Royal Society his first pupil, 
rans Braidwood opened a school on the system of Wal- 
lis, in Ediuburgli, in 1760. From this sprang all the insti- 
tutions of a like nature in Great Britain. In 1783 Braid- 
wood removed hia academy to Ilackuey, near London. He 
died in 1806, but his iiiatitution was continued by his widow 
and grandchildren until 1816. The work which, according 
to Wilde, gives the fullest account of his mode of instruction 
18 "VoxOculis Subjectii," a dissertation on the most curious 
nd important "art of imparting speech and the knowledge 
of language to the naturally deaf and (consequently) dumb," 
with a particular account of the academy of Messrs. Braid- 
wood, of Edinburgh, and a proposal to perpetuate and ex- 
tend the benefits thereof, as published in London, in 1783, 
bj au American gentleman whose son Braidwood had edu- 
cated. 

Articulation was one of the chief means employed at this 
academy, and it would appear that some success was attained 
in speaking by the pupils educated there. To assist in im- 
arting a knowledge of vocalization, we ace told that the 
"master employed a small instrument composed of " a small, 
ouud piece of silver, a few inches long, the size of a tobacco- 
iipe, flattened at one end, with a ball as large as a marble at 
e other," for placing the tongue of the pupil in the right 
sition. Soon after special instruction was provided by 
the government and private benevolence. 

In 1807, the deaf-and-dumb daughter of Dr. Cogswell, of 
Hartford, Conn., attracted the attention and enlisted the sym- 
pathies of the late Rev. Thomas H. Qallaudet, "a man who 
united the true principles of charity with distinguished schol- 
arship and unwearied assiduity and patience."* He subso- 
uently proceeded to Europe, in order to acquire the art of 
parting instruction to deaf mutes; and having remained for 
ome time a pupil under the Abbe Sicard, he returned to the 
United Stales, accompanied by M. Clerc, who was then (in 
nnection with Massieu, the favorite pupil of Sicard) one 
if the mute assiatunta of the Parisian Institution. 



• Op. oit, , Wilde. 
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Paria, and had Tiim placed under the instruction of De I'Epee. 
He soon entered enthuBiastically and energetically into the 
views of his master, the value of which he was not alow to 
perceive and appreciate. Endowed with a vivid and fertile 
imagination, lie had remarkable skill to clothe abstract ideaa 
with sensible forms; he had a peculiar talent for pantomime, 
which ia the appropriate language of deaf mutes. Gifted 
with a pliant and active spirit, he eagerly sought and dis- 
covered new and varied means to express and explain hia 
ideas or hia precepts. It seemed that to teach the mute waa 
his natural vocation, so admirably was he qualified for it. 
Adopting the fundamental principles of De I'Ep^e, he seized, 
above all, this primitive idea, — that the instruction of deaf 
mutes was a translation, that mimic signs was their mother 
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ight them. He reprod 
he reflected upon it incessantly. The language of Bigns 
became to him a natural language ; so much did he love it, 
and 80 skillful was he in its use, that he not only used it, but 
he enlarged it, enriched it, moulded and remoulded it." 

** Sicard, now admirably trained to teach, was recalled from 
Paris by the Archbishop of Bordeaux, and placed at the 
head of the school established by him. 

" Sicard's fame as an instructor soon spread, and his success 
rendered him celebrated, and gained him clerical advance- 
meiit. He was made Vicar-Greneral of Condom, and a canon 
of Bordeaux."* 

In 1760, Samuel Ue!nicke,t of Germany, developed the 
"Artificial Method," which had for its principal aim the de- 
velopment of the power of speech, which exists in all save a 
few deaf mutes, and the training of the eye of the mute to 
interpret the duty of the ear. This is now called the " Ger- 
man Method." In England, the first person who conceived 
H plan for instructing the deaf mute was Dr. John Walli«, 
Professor of Mathematics in the University of Oxford. In 
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1662 lie exhibited to tlie Eoyal Society his first papil. 
Thomas Braidwood opened a school on the system of Wal- 
lia, in Edinburgh, in 1760. From this sprang all the insti- 
tutions of a like nature in Great Britain. In 1783 Braid- 
wood removed his academy to Hackney, near London. He 
died in 1806, but hia institution was continued by his widow 
and grandchildren until 1816. The work which, according 
to Wilde, gives the fullest account of his mode of instruction 
is "Vox Oculis Suhje'cta," a dissertation on the moat curious 
and importaut " iirt of imparting speech and the knowledge 
of language to the naturally deaf and (consequently) dumb," 
with a particular account of the academy of Messrs. Braid- 
wood, of Edinburgh, and a proposal to perpetuate and ex- 
tend the benefits thereof, as published in Loudon, in 1783, 
by an American gentleman whose sou Braidwood had edu- 
cated. 

Articulation was one of the chief means employed at this 
academy, and it would appear that some success was attained 
in speaking by the pupils educated there. To assist in im- 
parting a knowledge of vocalization, we a^e told that the 
master employed a small instrument composed of "a small, 
round piece of silver, a few inches long, the size of a tobacco- 
pipe, flattened at one end, with a ball as large as a marble at 
the other," for placing the tongue of the pupil in the right 
position. Soon after special instruction was provided by 
the government and private benevolence. 

In 1807, the deaf-and-dumb daughter of Dr. Cogswell, of 
Hartford, Conn., attracted the attention and enlisted the sym- 
pathies of the iate Eev. Thomaa H. Gallaudet, "a man who 
united the true principles of charity with distinguished schol- 
arship and unwearied assiduity and patience."* He subse- 
quently proceeded to Europe, in order to acquire the art of 
imparting instruction to deaf mutea; and having remained for 
Borne time a pupil under the Abbe Sicard, lie returned to the 
United States, accompanied by M. Clerc, who was then (in 
connection with Massieu, the favorite pupil of Sicard) one 
•of the mute assistants of the Parisian Institution. 
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" "When Mr. Scixas retired (November 3d, 1821) from the 
Pennsylratiia Institution for the Deaf and Dumb, M. Clerc, 
with the couaeot of the Direetora of the American Asylum, 
took temporary charge of it. 

" lie reorganized it, introduced the method of Abbe Sicard, 
and gave instruction and advice to the assistant teachers 
until May, 1822, when he was recalled to Hartford, and was 
succeeded by Lewia Weld, the pupil of Gallaudet and Clerc. 

According to Mr. Barclay, M, Clerc was remarkable for 
the grace with which he made signs. They were intelligible 
to those who were not familiar with the language of signs. 

" In 1818 he was introduced to a young Chiueae, who was 
alike unacquainted with the French and English. M. Clerc 
knew nothing of the Chinese. Yet, by means of signs, they 
were enabled to communicate with each other; and M. 
Clerc learned from his Chinese acquaintance " many facts 
respecting the place of his nativity, his parents, and their 
family ; his former pursuits in his own country, his residence 
in the United States, and his notions concerning God and a 
future state." By the aid of appropriate signs, M. Clerc 
ascertained the meaning of about twenty Chinese words.* 

* During the period -when Mr. Dunn's GoMection, the "Chinese Maseum," 
was in Philadelplim, R Chinese whom Mr. Dunn had brought to this city, 
and wlio attended at the Museum, often visited the Pennsylvania loititu. 
tion for the Deaf und Dumh, and waa enHbled lo hold cuoversatioa with the 
pupib by means of signs. 

About two years ago, some Japanese students from Rutgers College visited 
the Inatitutiun, und one of the older boys conversed with them without difB- 
culty, in sigm, to the great interest and pleasure of the visitors. 

While Mr. Slunsbury, formerly of the New York Institution, was in SL 
PetiTiiburg, he visited the Institution for thu Denf and Dumb in that city. 
He knew nothing uf the Bussian language. He told a short stury, in ti^ns, 
to the pupils, who immediately wrote it on their slates. 

In 1819, while Mr. G^ullaudet was at Oornwull, Conn., he had an interview 
with a number uf young persona from the South Sea Islands, nnd from diifftr- 
ent tribes of North American Indians. lie held an interesting convrrsation 
with them in the language of signs. A number of questions were a^ked and 
correctly answered, nnd the meaning of a number of Owbyheean words asceN 
tained. It appeared that not a few of the signs used in the instruction of th« 
deaf and dumb were the same as those used by the South Sea Islanders, l« 
supply the deficiency of, ur give emphasis to, their own comparntively it- 
fective language. 
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" Advancing years rendered the labors of teaching too 
onerous for M. Clerc, and after forty-one years of arduous 
duty, be retired from the chair which he had so long and so 
ably filled. His valued services were not forgotten by the 
directors of the asylum."* 

At tlie time a silver pitcher and salver were presented to 
Mr. Gallaudet, a like memorial of afiection was also presented 
to M. Clerc. 

Mr. Lewis Weld discharged his various and important 
duties in a manner highly satisfactory to the board and ad- 
vantageous to the pupils, until October, 1830, when, on the 
resignation of Mr. Gallaudet, he was invited to take charge 
of the American Asylum, the scene of his early labors. 

When Mr. Weld retired from the Pennsylvania Institu- 
tion, in 1830, Mr. Huttouf was appointed his successor. 



* MemnritLl, op. cit. 

f Abraham B. HtrrroN, Esq. — The object of this notice, although not a 
medical man, was 30 ussociuteil with medical matters in his capttcity of jirin- 
cipal of the Pennsylvania Institution for the Instruction of the Deaf and 
Dumb, that a short notice of him ia considered proper. 

Mr. A. B. Hutton was born in Albany, Now York, Boptcmber lOth, 1798, 
and received hia literary instruction at Union College, where hj; graduated 
in 1817. Subsequently he entered as a student in the Theological Seminary 
Kt Princeton, New Jersey, in 1819. Owinif to an affection of hia throat ho 
■was obliged lo relinquish the study of divinity. In March, 1822, he t-ntered 
tha Pennsylvania Institution for the Deaf and Dumb as an iu.-riatant teacher. 
In this capacity ho gave such entire Kaliafaction that, when Mr. Lewis Weld, 
the principal, was called to take charge of the American Asylum for the Deaf 
and Dumb, at Hartford, Mr. Hutton was appointed, on the 4th of September, 
1830, as his succeisor. 

Mr. Hutton possessed all the requisites for his new position, having a culti- 
vated mind and refined ta»tc, with gentleness and flrmnesB combined, also 
great aptness in teaching. Wis attainments in natural philosophy, mechanics, 
and chemistry were very considerable, and ho took great pleasure in lectur- 
ing on these pubjeci^, both Ki the advantage of the pupils and the entertain- 
ment and instruction of the numerous visitor* at their weekly eihihitions. But 
cTerylhing was subservient to the great object of his life, — the successful in- 
ttruction of the deaf mute. TotbissubJL-ct hedevutedall his energies, and was 
alive to every improvement. The success with which his lubiira wore crowned, 
and the thorough appreciation of his olforts by the raanagers of the institu- 
tion, his friends, and the cumtuunity at large, are the beat evidences of his 
ability and fidelity. • 

For several years ho suffered from an affection of his kidneys, and yet he 
was always at hia posU In the spring of 1869 the disease increased, but 
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" He made himself master of the science of instructing the 
deaf and dumb. Atiter a full and careful examination of the 
two systemB of instruction, he became convinced of the su- 
periority of that of signs with its auxiliaries, dactylology, 
■writing, etc., over artificial articulation and lip-reading, and 
found no reason to suggest any alteration of the Sicard 
system introduced into the Institution by Clerc. That sys- 
tem he pursued to the close of liis life, fully satisilcd that it 
was the best system. Hia large experience and ripe judg- 
ment entitled his opinion to great consideration. For up- 
wards of forty years he discharged the arduous duties of 
principal with great success and hdelity. 

" Laurent Clerc died a few months ago (1870), at the age 
of eighty-three, much respected by a large number of pupils, 
who are scattered all over this country,"* ^ 

The first inatitutiun for the instruction of deaf motes in ^ 
the United States was opened at Hartford in 1817. Since 
then the number has increased to thirty, and the interest in 
the good work has also increased in the same proportion. 
It is known that there ia now (1870) one deaf mute in every 
two thousand of the whole population of the United States. 
According to the census of 1870, the population of Peuu- 
sylvania is three million five hundred and eleven thousand 
five hundred and forty-three, which, by the above ratio, will 
give seventeen hundred and fifty-five as the whole number 
of deaf uiutea of all agee in the State. The number of fl 
annual births in the United States beiug in the proportioa 
of about one to twenty of the population, we may safely as- 
sume eighty-eight as the number born or made deaf yearly 
in Pennsylvania.f 

The semi-centennial anniversary of the Pennsylvania In- 
stitution took place February 28th, 1871, and we had the 
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he did not leave the city until July, 1870, when ho made m visit to his sister, 
and soon after diud on tlii; »pot where he always wished to die, minUterod to 
by the affectionate hands uf those ho loved. 

The dire<:turs of the Pennsylvunia Institution, feeling great confldcDoeia ; 
the exporieTice, ability, zeal, and high moral character of Mr. Joshua Fcsttr, 
have elected htm principal, to fiU the place of the lamented Mr. Huttoa. 

• Mr. Barclay's Memorial. 

f Report of the Pennsylvania Deaf and Dumb Imtituttoa, 1870. 
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privilege of enjoying the gathering of the pupils from all 
parts of the country, and the pleasure which they took in 
this interesting occasion, with their succesB in getting up a 
variety of amusementa. We were informed that the number 
of deaf mutea who have enjoyed the privileges of the institu- 
tion since its eorameneemeiit, fifty 3'ears ago (including the 
present inmates), ie nearly fourteen hundred. 

In their last Annual Report,* the directors stated their in- 
tention of introducing more systematic instruction in articu- 
lation. For thi8 purpose, they appointed Mies Rebecca H. 
Cropper ; and to prepare her fully for the situation, they were, 
through the considerate kindness of the principal and direc- 
tors of the New York Institution, enabled to place her under 
the tuition of Mr. B. Englesman, whose reputation as an in- 
structor in this art deservedly stands very high. After re- 
maining under his instruction for two months, she returned to 
this city, and at the commencement of the present terra began 
a course of teaching the semi-mutes. " SutHeient time has not 
elapsed to enable the directors to speak decidedly ou the 
subject, but nothing has occurred to change the opinion they 
have already expressed. In their last report they gave not 
only their own, but the views of Dr. Kitto, Dr. Peet, Rev. 
Dr. Day, Mr. Weld, the Rev. Mr. Turner, Mr. E. M. Gallau- 
det and Miss Montgomery. They now add an, extract from 
a letter, dated Doncaster, August 20th, 1870, to the secretary, 
from the able and experienced head of the Yorkshire Insti- 
tution for the Deaf and Dumb, Charles Baker, Esq.: 

"You arc aware that the Braidwood family made this [ar- 
ticulation] their vehicle for the instruction of their pupils, so 
that my earliest predilections were in its favor ; but, so early 
as 1815, it was stated in one of tlie reports of the Inatitutiou 
at Birmingham, that 'the children are taught to read and 
write, and in some instances to apeak.' We, therefore, con- 
clude that, in those early days, the teaching of articulation 
was the exception. When I became a resident of that insti- 
tution, iu 1818, there were only three cases of pupils who 
could articulate, and they were with difficulty understood. 



4* Pennsjlvania Inttitution for the Deaf and Dumb. 

26 




Pbiludclpliia, 1870. 
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The general instruction was carried on by signs and speTli 
on the fingers, with writing and other auxiliaries. There 
no institution in these islands where speech is made even a 
principal mode of conveving instruction, and probably not 
one in vvliich it is not partially cultivated. In the Londoo 
AsyUint, signs, pictures, the manual alphabet, and the usual 
means adopted elsewhere, are all employed ; at the same 
time it puts forth articulation as its chief basis. 

"At Donaldson's Hospital, Edinburgh, professedly an in- 
Btitutiou for teaching by means of speech, all the other 
means are resorted to. None of the other institutions in thia 
country profess to make speech their basis, but I have reason* 
to think that in all of them semi-mutes and the semi-deaf 
have the power of speech carefully cultivated; and this isoui 
case. I have always two or three pupils who read vociUlyJ 
and whose reading is well understood by those accustome 
to them, and also by strangers, after they have listened fori 
time, and overcome their monotony and faults of pronuncil 
tion. Nothing that I have ever seen or read on the subject 
would induce me to give up the substantial advantages whic 
our pupils derive from the modes of instruction wo pursuol 
for the illusory benefits which it is supposed articulutioo,J 
with reading on the lips, would confer on them. We kno»| 
that a solid foundation is laid, and that constant and uuifor 
improvement will follow under moderately favorable circuiaJ 
Btauccs in after-life, and I would not renounce such solid 
advantages for the showy and adventitious acquireraeuts, 
liable to fall into disuse, which speech oft'ers. In the cour 
of my long experience, I have met with but two instances 
deaf mutes having acquired speech who have persisteDtlj 
used it for common purposes, while I know of hundreds wl 
have preferred the manual alphabet and writing aa tha 
readiest way of making themselves understood. 

"Doubtless in a large institution where articulation i«' 
made a regular branch of study, a few may be found who 
will make the acipiisitiou, but these will be very rare in- 
stances, and the time required must sadly interfere with Ui« 
ordinary curriculum of the institution, for which the papib 
thus engaged must iucvitably eufier. I would suggest, ifi 
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order to complcto the education of such a class, that, jiro- 
vulcd their iniprovement warrants it, a seventh year shoiild 
be added to their course. Such an exception your directors 
could authorize." 

The tbllowing remarks have been furnished by Mr. Ather- 
ton iilight, a niemher of the Board: 

"At my visit to the Institution for the Deaf and Dumb, iu 
London, T made particular inquiries of the jirineipal with re- 
gard to tho subject of articulation. He told me that in cases 
of serni-mutes, where the children had their hearing at birth, 
but lost it a few years afterwards, they endeavored to do all 
in their power by special instruction to nurse and improve 
the germ of capacity for speaking which each child might 
possess. He, in common with the large majority of teachers 
in Great Britain, considered it a hopeless task to attempt to 
teach articulation to children who were born deaf. 

"The sign language, ho assured me, was almost univer- 
sally taught in Great Britain. 

*' Upon attempting to converse with one of the womeu 
teachers who was introduced to me as the best example they 
had of a mute who could articulate, it was with great diffi- 
culty that I could understand a single word. 

"I also visited the Dutch Jewish school, for the special 
purpose of teaching arHadnfioii ,- together with another gen- 
tleman, I examined several of the children very carefully, 
and we both came to the conclusion, from the examples of 
one or two years' standing, that, except iu the case of a 
bright, iutelligeut semi-mute, the task was utterly fruitleas 
and hopeless.'' 

The following is a list of thirty-three of the thirty-four 
institutions iu the United States, with their locations, chief 
executive officers, and number of pupils, from the Tenth 
Annual Report of the Columbia Institution, June 30th, 1867, 
with such additions and alterations as to bring the record up 
to 1871 : 

COOPER MEDICAL COLL.^ 
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The college referred to in the list of institutions is a dis- 
tinct organization of a national character within the Columbia 
Institution, with a primary departmejit, and a full college 
faculty, under the presidency of Edward M. Gallaudet, M.A., 
a son of the late distinguished Rev. Tluinias II. Gallaudet. 
It was organized in 1864, and bids fair to further high 
iutcltectual development in deaf mutes, bo as to fit them to 
become teachers in other institutions. Another son of this 
worthy gentleman is rector of St. Ann's Church, New York, 
a church in which the mute language is employed, and at 
which they cau receive all the rights and privileges of our 
holy religion. 

" The three graduates of Columbia College of last year 
(1869) were all quickly provided with suitable employment. 
Two have been appointed instractors in other institutions 
for the deaf and dumb; but, in addition, one of them has 
received a commission to prosecute researches with the 
microscope, in which he is a great adept, while the third 
has entered the patent-office, in the service of the govern- 
ment, and become an assistant examiner. 

•* It is expected that as authors, editoi"9, scientific investi- 
gators, as well as in other walks of intellectual life, this class 
of men, hitherto almost wholly excluded, and ranked as 
pariahs, may, some of them, soon rise to the position of 
leaders." 

It may be %ve!l to introduce at this place a notice of 
another effort for the deaf and dumb at Pittsburg, Pcnii- 
Bylvania. 

*'Into a mission Sunday-school connected with Dr. Brown's 
church there strayed sometimes a little colored deaf mute; 
though often dismissed, he as often returned, and this was 
looked on as a providential indication that some pains should 
[ be taken to have him instructed. An educated deaf mute 
was found, who undertook to become the boy's teacher. 
Then it was determined that, as there was a competent 
teacher, a class of deaf mutes should be collected, and, the 
number both of scholars and teachers increasing, a separate 
room was obtain jd for their accommodation, and ultimately 
[ a day-school was organized as a part of the common school 
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Bystem of the city."* It opened iii September, 1869, ai; 
ijow (1871) thirty-two pupils taught by the sign langus,^ 

Besides the two great classes which we have enumerated 
ill tlii3 beginiiing of tliis ehajtter, there is still another aiiiall 
division into " dumb bj,it not deaf," or dumb only. The 
majority of these "dumb only" prove, on examination, to 
be idiotic, paralytic, or both. 

Loealities seem to exert some influence in the matter of 
deaf mutism, as more congenital cases are from the country; 
but those who become dumb after birth are most commoa 
in cities and towns, thus showing the deleterious influeuces 
of cities. 

Climate has a .certain influence, more especially in low 
damp valleys, like those of Switzerland, where we find the 
largest number of deaf mutes compared with population, 
Belgium, on the contrary, contains the smallest proportion 
of deaf mutes, and this is accounted for by its flatness, and 
the great fertility of its soil. In regard to the sexes in our 
American institutions, the proportion is — males, 124; fe- 
males, 102. In the Irish, in the investigations of Dr. Wilde, 
}ie gives the proportion of 100 males to 74-61 females in the 
congenital; while in the acquired, or semi-mutes, the pro- 
portion is 100 males to 91'46 females. Certain writers have 
asserted that the organs of speech in deaf mutes are either 
malformed, or from want of exercise are undeveloped; but 
this has been proven by recent observers not to be bo. Among 
the chief predisposing causes of congenital deaf mutism is the 
close relationship or consanguiTiity of parents. This matter 
has been set at rest by the results of the Irish census, for ia 
154 cases, where the parents were related in the degree of first, 
second, or third cousins, the results of these intermarriages 
were 100 cases ; 86 congenital and 6 acquired deaf mutes, and 
4 of these were dumb only, and 4 were dumb and idiotic. 

The following interesting facts are furnished by Mr. Joshua 
Fo8ter,t and were obtained by an examination of the recorda 

* America and the Americans, by W. G. Blaikic, D. D., Sundaj Maga- 
zine, 
f Priacipal (Report for 1870, p. 34). 
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of the Pennsylvania Institution for the Deaf and Dumb at 
Pliiladelpbia. The number of families in which more than 
one of tlio children is deaf and dumb appears to be one 
hundred and forty-seven: 
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In five of these familiee both parents are mutes. In one ' 
the mother is a mute, and has had two husbands, both hear- 
ing. She had a daughter by each husband, both of whom 
are "deaf and dumb." 

The number of deaf mutes who have enjoyed the privileges 
of this institution since its commeneeraentj fifty years ago, 
is (including the present inmates) nearly fourteen hundred. 

"From laryngoscopic examination of twenty deaf mute 
children, from eight to fourteen years of age, Prinz* arrives 
at the following conclusions: 1. Mobility of the muscles 
•which open and close the larynx existed, and the power of 
vibration of the cords was perfect. 2. From deficient con- 
trot on the part of the ear a perfect adaptation of the cords 
did not always follow the attempt to pronounce a vowel, but 
after instruction this improved. 3. In moat of the cases 
there was a slight catarrh of the cords, referred, by Prinz, 
to a strain from using unnecessary force." 

Many deaf mutes have married and reared families of chil- 
dren; a number of the men have married hearing women, 
and several of the girls have been married to hearing men ; 
but most of them have prefered partners who were, like 
themselves, mutes. The children of these parents in most 
cases hear and speak; where there are exceptions to this 
rule, it is believed that both parents have almost invariably 
been congenital mutes. 

It has also been asserted that deaf mutism is an infirmity 
— — ' 

• Archiv f. Heilkunde, iv. p. 418. Tran»actiOtn of the American Otologi- 
cal Society, p. 18, 1870. New York, D. Appleloa & Co. 
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of the poor, the result of their unhealthy dwelling 
insufficient food, impure air, want of clothing, an<l other 
causes which elicit Bcrofiilous manifestations. But if this 
were the case we would find more mutes in the cities tliau in 
the ruml districts. 

Almost all deaf mutes have a certain amount of hearing; 
and Itard makes the following division: 

Ist. Those that can hear the human voice as sounds, but 
are unable to distinguish words, amounting to about one- 
tenth of the whole. 

2d. Those who can distinguish loud noises, such as clapping 
the hands, the ringing of bells, thunder, caunou firing, etc., 
who amount to five-teutha. 

3d. Those who are completely deaf, numbering about four- 
tenths of the whole. 

They are all, however, particularly sensitive to vibration 
or jar. Thus, in the Imperial Deaf and Dumb Institution at 
Paris, the movements of tlie pupils are regulated by the beat 
of the drum. Also in the New York Institution, contaiuiog 
the largest number of mutes of any establishment in the 
world, there has been made a successful experiment of form- 
ing an alphabet of drum-taps, by which intelligence may be 
conveyed in the dark, or at considerable distance, to auy 
number who had learned the alphabet. 

Cases of mutism also occur in connection with, blindneas. ^J 
The earliest record is that in St. Matthew, xii. 22: *'Ther«H 
was brought unto him one possessed with a devil, blind and 
dumb, and he healed him, insomuch as the blind and dumb 
both spake and saw." Several cases have been brought lo 
the notice of the medical world, as, per example, those of 
James Mitchell, Julia Brace, and the well-known Laura 
Bridgmau. 

TREATMENT OP DEAF MUTISM. 

The treatment of the deaf mute is divided into — 1st Pro- 
phylactic. 2d. iledical. 3d. At home. 4th. In school. 

The first ini|iortant matter is to place the mate or serai- 
mute in the healthiest part of the country, free from damp- 
ness or any malarious emanations, where there is aooeosto 
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good and abundant food, warm clothing, liealtliful exercise* 
•with cheerful company, ami regulated gymnaHtic exercise. 

2d. Mcdieal tretitmcni. — Wo are of the opinion that, aa a 
general rule, congenital deaf rautism is not curable. If the 
child, however, has shown any signs of hearing, or has ever 
spoken, Wilde, and several good authorities, advise that 
every possible pains should be taken to keep up the articu- 
lation, whether heard by the child or not. The late Mr. 
Tojnbee's treatment consisted in the laseof trumpets, where- 
by the nervous apparatus may be gradually excited so as to 
"become sensitive to ordinary sonorous uudulatione and ex- 
ternal stimulants. 

In cases where, by disease subsequent to birth, either the 
membrana tyrapani or the mucous membnme lining the 
tympiuiura has been thickened, counter-irritation over the 
mastoid process will aid the use of trumpets; and in those 
■where the membrana tympani has been partially or wholly 
destroyed by ulceration, and where there is a constant dis- 
cbarge of mucus, pus, etc. from the surface of the tympanic 
mucous membrane, it is desirable to syringe the ears oc- 
casionally with a weak astringent, so as to prevent the mem- 
brane becoming ulcerated and the bone which it covers 
carious. The artificial drum, made of gutta-percha* {or a 
piece of wet cotton), may also be resorted to. 

Triquet, not depending upon his own judgment in treat- 
ment, gives the competent conclusions of M. Valade-Gabel : 
*' The deaf mute who presents the most favorable conditions 
for treatment is he whose accidental deafuess has super- 
vened at the age at Avhich the child begins to hear and 
speak, and who still retains some faint evidence of hearing 
and speech. If the organic lesion, the first cause of the in- 
firmity, be seated beyond the nerve centres; if the child be 
intelligent, and have no brother or sister in the same state 
as himself; if he be the child of healthy parents, who have 
no connection by consanguinity, and if he have never pre- 
viously been under treatment, the chances of cure are nu- 
merous ; and if all these conditions are met with in the same 



* Toynboc on tho Diieascs of the Ear, by Einton, p. 408. London, 1868. 
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subject, the chancea almost reach to a certainty. On the 
contrary, they decrease in value in proportion as one or 
more of those conditions are wanting, and when all are 
wanting wo should entertain scarcely any hope,"* 

Triquet agrees with this opinion of M. Valade-Gabel in 
every point, and we have already declared our own in the 
most positive terms. One word more. If the child has shown 
any signs of hearing and of speech, if deafness has come on 
in the tirst months of life under the influence of catarrlial or 
eruptive fever, hooping-cough, coryza, or angina, there can 
be no doubt that medical treatment should be resorted to at 
the earliest moment possible. But if the child has lost 
hearing while iu the uterus, or after couvulsions, brain fever, H 
etc., if he has never given signs of hearing or of speech, 
however weak those signs might be, the chances of the suc- 
cess of treatment will bo extremely uncertain, and we should 
not conceal that fact from the parents. S 

Triquet cites many instances of the so-called cures of deaf ™ 
mutes which are to be found in the records of medical liter- 
ature, but on account of certain defects of detail and their 
not being well authenticated it is not necessary for us to 
copy them. We will only refer to one case, which, coming 
from a gentleman of the highest authority in the profession 
and thoroughly qualified in this special department, is 
worth more than all the so-called " cured cases." Dr. Von 
Troltseh, in the fourth edition of his work on the Ear, 
writes: "As a matter of course, medical treatment must be 
introduced as soon as possible with the systematic instruc- 
tion. I could relate to you from my practice several cases 
in which deaf mutism was obviously prevented, or was H 
checked, or caused to retrograde, when in a condition ™ 
of development. For instance, there is under my treat- 
ment at present a child four and a half years old, who, 
from the first mouths of his existence, has suft'ered from 
a profuse discharge from both ears, aud is conscious only of 
loud sounds. Until within a few months, when I saw bim 
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for the first time, he was able to produce only inarticulate 
barking and other Bounds, which were uniutelligihle even to 
the mother, so that he was already properly considered a 
deaf-mute child. Uuder local treatment the profuse dia- 
charge from the ears booh decreased, and with the decrease 
of the discharge the cLild manifestly commenced to notice 
noisea which were made around him, and especially the 
vrorda of bystanders, and also made attempte to imitate 
•what waa said. These attempts were encouraged, and the 
child wae employed as much as possible in speaking worda 
and sentences. In thia manner I succeeded not only in de- 
creasing the degree of impairment of hearing, but after a 
few months the child possessed a tolerably distinct and at 
any rate quite intelligible language. Without these local 
applications, and the correct guiding care of those about him, 
the child would certaiuly boou have bem counted amotig the 
deaf and dumb." The same affection of the ear wliicb only 
makes an adult hard of hearing may deprive the child at 
the same time of language, and cause him to remain during 
his whole future life in a lower state of social and mental 
development. 

Dr. Wm. Kramer, of Berlin, in hia Aural Surgery of the 
Present Day, published by the Kew Sydenham Society, Lon- 
don, 1863, p. 136, gives the following case: 

"Among the diseases of the middle ear, when the raem- 
brana tympani has been whole, I have found •exclusively 
interstitial exudation,' a frequent concomitant, the removal 
of which, in a completely (acquired) deaf mute, produced such 
recovery of the hearing pow^er in the right ear that the little 
patient heard and repeated all letters, syllables, words, and 
short sentences, which were spoken with the mouth closely 
applied to his ear; but he was not on that account fitted to 
receive education with children in the perfect possession of 
their senses, nor to be removed from the category of deaf 
mutes." 

This is the class of cases for which public schools should 
be provided to teach them articulation. 

A semi-mute improved by ireaimeni. — Elizabeth Ann P., 
aged ten years, suffered from abscesses in her eara from 
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the age of fifteen months, and deafness aa a conseqaence. 
At the age of three years she wAs brought to the ear cl 
of Howard Kospital. I made a careful examination, and 
directed a tonic course, also that she should be taught the 
sign language, and gave the hope that at the age of ten or 
twelve years she might be able to hear to a degree. 

On March, 20th, 1869, she was again brought to me, 
when she was able to hear my watch, also her mother's voice 
"when she placed her mouth over her ear, also heard sound of 
piano, etc. 

Exnminfition. — External meatus filled with dark secretion. 
Membrana tympani of both ears opaque ; was not able to see 
the handle of the malleus. Eustachian tube of right ear 
filled with mucus, left ear very dry and narrowed. Throat 
irritable, tonsils had been removed ; directed cleaning of the 
ear with syringe and alkaline solution, use of Politzer'a fti^ 
douche, with iodine vapor and astringents to throat, the 
preparations of iron and cod-liver oil; also gave directions to 
•cultivate her voice and articulation, watching her mother's 
mouth and the other members of her family, and to report 
further progress. 

Several other casefl have occurred iu the author's clinic of 
young children with otitis externa and media which have not 
only recovered from the disease, but, by judicious after-treat- 
ment, have had their voice return and been saved from the 
fate of the deaf aud dumb. 
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ON THE CONDITION OF TUB EAR IN THE DEAP AND DUMB, AS"] 

REVEALED BY DISSECTION. 



It is highly desirable that careful post-mortem examina-j 
tions should be made of the ears of deaf-and-dumb patients, 
whose cases have been carefully noted during life, in order 
that the organ may be compared with the amount of hearing 
possessed hy the patient. 

Pathological investigations into the condition of the earj 
in the deaf and dumb have been of late years conducted »J 
as to enable us to draw some general deductions as to tfa« . 
state of the ear iu deaf mutes. The late Joaeph Tojn- 
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bee, F.R.S.,* gave the details of five disaectiona performed 
by himself, and followed them with a tabular view of the 
morbid ajifrearances found iu all the other disaectious of 
similar caeea that had been met with by hira.f 

^^Dmectmi 1. — A woman, aged fortj, deaf, and conse- 
quently dumb, from birth. For the last ten years of lier 
life she was ineane, and was confined in a lunatic asylum. 
The jietrous bones were sent to Mr, Toynbee, immediately 
after the death of the patient, by the late Mr. Crosse, of Nor- 
wich. 

•* Right ear. — The meatus externus, membrana tyrapani, 
and tympanic cavity were in a healthy state. Labyrinth. — 
The anterior limb of the superior semicircular canal commu- 
nicated with the vestibule, hut was rather larger than natural, 
and its shape somewhat irregular. Examined as it passes in- 
ward, it was observed to terminate in a cul-de-sac, after having 
attained only half its usual length. The portion of bone in the 
situation usually occupied by the inner part of the canal was 
of an ivory whiteness, and eould be distinctly distinguished 
from the surrounding bone. The greater part of the posterior 
semicircular canal was absent, its anterior and posterior ex- 
tremities presenting two cul-de-sacs, half a line in length. 
The external semicircular canal, the vestibule, and cochlea 
were in a normal state. 

"Left ear. — The superior semicircular canal is iu the same 
incomplete state as that of the right ear. 

'^DisscL'iion 2. — J. C, aged fifty, died from fever. He was 
born deaf, and iiad been educated as a deaf mute. 

'* Kight ear. — Meatus externus in u natural state, excepting 
that one part of the osseous parietes was quite rough. Mem- 
brana tympani thicker than natural, and perforated, a small 
red polypus was attached to its dermoid layer. A membran- 
ous band connected the stapes, incus, and tensor tympani 
muscle. The osseous semicircular canals were large, but 
they did not contain any membrauous tubes. The cochlea 



♦ The Disease* of the Ear, by J. Toynbee, edited by Ilinlon. London, 1859, 
f This table bai boon added to by Prof. S. Moos, M.I>,, of Heidelberg, who 
hu collected twenty-niae additional case*. 
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waa in a normal state, as were also the tympanic muscles 
and nerves. 

"Left ear. — The osseong semicircular canals did not con- 
tain any membranous tubes. One of these osseous canala 
was so contracted as to admit of the passage through it of a 
fine wire only. 

"Dissedion 3. — R. B., aged sixteen, a girl, bright and in- 
telligent, Iler parents stated that she was born deaf: but 
the child, on the contrary, said that she had heard sounds. 
Her teacher thought the child's statement the more likely 
to be correct, as she pronounced many words according to 
their proper sounds. Xone of her relatives were deaf mates. 
Upon making a careful dissection of each ear, no devia- 
tion from the normal condition could be detected in the 
meatus extertius, membratii tympant, or tj'mpanic cavity. 
The stapes adliered to the fencKtru ovulis with its usual de- 
gree of firmness. The membranous labyrinth in the vesti- 
bule was healthy, as was a!no that in the semicircular canals, 
with this exception, that in the middle of the superior semi- 
circular canal in the right ear was a quantity of otoconia 
(ear-crystals), which completely obstructed the tube. 

" From the occurrence of an accident to the left ear, it vr\ 
not possible to ascertain its condition. 

'^'■Dia.icction 4. — A boy, aged fifteen, who had been whoTTy 
deaf from his birth. No deviation from the normal state in 
either ear could be detected, 

^^Dmeclfon 5. — For the opportunity^ of making this dissec- 
tion, Mr. Toynbee was indebted to Dr. Ormerod, of Brighton. 
The ears were taken from a young woman deaf and dumb, 
with discharge from each c^v. She died with tubercular 
inflammation of the brain. 

"llight ear. — The membrana tympani was absent; the 
mucous membrane of the tympanum red, and of extreme 
thickness, so as to fill the wliole of the tympanic cavity, and 
to conceal the stapes; the tympanum was distended with 
dark-colored blood. The petrous bone was eo intensely hard 
that it could with difficulty be cut by the bone-forceps. The 
cochlea, to the naked eye, had a natural appearance, and when 
submitted to microscopic examination, no deviation from thd 
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normal structure could be detected, excepting in that portion 
of the lamina Bpirulis which is near to the vestibule. Tliia, 
instead of being composed of a delicate osseous lumina, and 
a tine membrane, the two making a delicate septum between 
the scala tympani and scala vestibuli, presented a mass of 
solid bone^ tiHing up the scala tympaui, and coucealiiig from 
view the membraua fenestra rotunda, the inner surface of 
which it wholly covered. The outer surfaee^of this mem- 
brane could, however, be distinctly seen from the tympanic 
cavity, and it appeared natural. The semicircular canals 
contained more otoconie than was natural. 

"Left ear. — The membrana tympaui was absent. The 
mucous membrane of the tympanum thick and red, as in the 
right ear. The semicircular canals also contained more oto- 
conie than natural, especially the poaterior one, which, at 
Us junction with the poaterior litnb of the superior canal, was 
wholly distended with crystals to the extent of half a line. 
The lamina spiralis of the cochlea was of a deep red color, 
and blood was etiused in both scala. The part of the lamina 
spiralis near to the vestibule was in the same state as the 
same portion in the right ear." 

In the subjoined tables the condition of the ears in deaf 
mutes, as revealed by various reported dissections, is shown. 
(See Tables.) 
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A Tabular View of the Qmdiiion of the Ear in Sixb/-five Dissections tah 

of Deaf Mutes.* 



MUTUS 

■znuros. 



AfaMnt 
do. 
do. 



MDIBBAIIA 
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DcftroyMl. 



do. 
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do. 

do. 
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left ear. 

Hembranona aamldrcalar 
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tympanL 
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Harder than BoaaatkiL 
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To the tabular arrangement, made by Toyubee, we will add, from 
Moos,* the following, omitting the observations made upon monsters* 
each as hemi- and anencephali : 



imnBAin 

or TBI 



TbIckaiMd. 



On the riKht 
•ide, «ni>ller 
than normiil' 
I7, bat thne 
timet the 
thlckneM. 



The Mme on 
the left tide. 



OATRT or Tu miPAiraii. 



The walli rough and nn- 
eTeii,ftiieetrm rotonda end 
promontory wanting. 

renectra rotnnda cioeed by 
bony malarial. 

Fenestra oralia too narrow. 

Stirmp wanting. 

The cavity of the tympannm 
filled with a mnconi mace ; 
no trace of any oasiclea. 



Stirmp wanting. 

Uallene and incni of both 
sldea atrophied; atrophy 
of the promontory on the 
right aide, a bony prooeea: 
from the plate of the 
•lapea to both sidea; an- 
ehylosle of the itapea; the 
eminentla pyramldnlla 
wanting. On the left tide 
the fitneetra oralit ekieed 
completely, by the atnyhy 
of the ttlrrap, the armi ol 
of which were no thickar 
than a hair. 

On the right tide, the 
of the •tapee no larger 
than the ot Sylril ; Ibneatra 
oraiit contracted. 



On the left ride, the ttirmp 
wanting, the ftnettra oralii 
eloaed by an oauout plate 
attached to tti whole elr- 
enmferenee. 

On both tidet, the external 
wail wanting, the entire 
carity watted ; the oeairlee 
wanting, intimated only 
by a bony item. 



Tettlbnlnm, cochlea, temi- 
circnlar eanalt, and both 
feneitra wanting. 

The aemiclrcnlar eanalt of 
both eart terminating 
blindly, not oommnnlcat 
tng with the Tetttbule. 

The interior half of the tu- 
perlor temlclrcnlar canal 
wanting : the potterlor < 
nal wanting completely. 

The temlcircniar eanalt 
preternatnrally filled with 
bony tnbttance. 

Semldrenlar eanalt thick- 
ened, hard at irory, and 
dereloped at the exiiente 
of theee caritiet. 

Fenettra rotnnda wanting. 

The terminatlontofthenew 
rettiball and cochlea dit- 
tolredintoabrownlthpQlp. 
On the left lida the b(»i- 
sontal temldrenlar canal 
wat wanting. 



On the tight tide, only one 
tarn and a half to the 
cochlea, the othen mn- 
ning together into a com- 
mon cnpola, into which the 
atrophied modlolnt pro- 
jected: the tpiral lamina 
entirely wanting; the teml- 
clrcnlar eanalt tmall and 
narrow; the otteoot tnb- 
ttance around the laby- 
rinth rery hard and com- 
pact. 

On the left tide, there wat 
the tame appearance at on 
the right 



The temlelicniar eanalt and 
reetibnle watted; the iit- 
nettra rotanda elated by 
coalition ; cochlea making 
only one tarn and a haa, 
otherwite normal. 



Nenrilemmaon 
both tIdet 
thickened; 
the toft oleag- 
tnoai tnb- 
ttance want- 
ing. 



Thinner than 
normal. 



Seballgmber. 

Blbei. 

RSmer, Otto. 
Delean, Jr. 
Hontain, 
Saltiy. 

Bocbdal«k. 

Sehallgmbar. 

ng. 
Bochdalek. 



Clamt. 
HyrU. 



do. 



do. 



* «KUnik der OhrenknnkhalUn," pp. 341-848. VIen, 1888. 
2T 




Pfgeneratlon bf otiklkj d*- 

po«ltlon. 
Obtcu raltoti, tbEcketilnK, 

a n il c&Iclnatloii of th« 

i]it<nit)rBn« Ualng tlieUby- 

rlntli. 
On the right ■Ide.'fbrRnirolOii th« Itft ■lilr, no tnirc of 



rotundnm aT^rlnIJ wlili 
]»8«<x5drt-nii»mbran<*; »tit]H«i 
la tllie Hime< cuiitlltirin, and 
Inunnrnblc. On tho left 
aide, tbo B»tne arpccntncv, 
UBt rooro iiiiirk»>(l,«hi>wlnis 
grektaf Toaculiu' li^ectloD. 



any al'ilfllm; Ch6 eiiuUI 
Mir'ki, uf kQ olMcarr, 50! 
low appaanuBO*, with ■ 
grMt number of capll' 
lariM. On the ricfal aMe, 
innnj oU>l>lh« In the lack, 
sod <Q tbs lalt borUontal 
caoal. 

The membraoonf eaaaU 
atrophiinl, ronUlnlOR 
grant many otolUha; Ul«aA 
wrra wAuting la the Ihlok 

cord 9uk>. 



Tba rptndrina 
of th« fourth 
TantrlcU of 
t b a h r a I 
mneh Ihtck 
mad: at rta 
not dUcoml- 
bla; BUdit'47 
Darraa partly 
■tropbicd. 
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tXTZt.St.1 
SAB. 


OP TBI 
TTMPAIIDX. 


CATiTT or THi rmpAmm. 


LABTUSTB. 


KUTI. 


RAMI op 
OBtUTn. 






HorizoDtal poeition of both 
the malleuiKnd incne; an- 
cbyloiU of the anlclei. 


On both etdee, inperior end 
posterior canili partly 
cloaed by bony material; 
•ditna ad cochleam nar- 
rowed ; the membranons 
labyrlDth thickened by 
pseudo-membrane, and nn- 
recognixable ; cochlea 
thickened, and of a gr«y 
color, from the presence 
of pigment. 


Atrophy of ToltoUaL 

the aoditonr 

nerre on both 

sides. 
Atrophy of do. 

the aodltory 

nerres. 

Atrophy of do, 
' the auditory 

nerre oo both 

Bides. 

do. do. 






Completely de- 
itroyed. 


All the onidei preeent; 
•tapoi immonble ; oseeoiu 
tube eartooi. 
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DIRECTIONS FOR TEACHINQ DEAF MUTES AT OOME- 

The following directions, drawn up by one of our moat 
valued teacliere, now deceased,* are of the utmost importancej 
and should be begun with the child as early as possible. 

It is very important to the deaf mute that his parents and 
friends should cultivate the language of signs, and encourage 
him in the use of them as early as possible. Let them ob- 
serve the child, and imitate the signs he makes. When he 
is pleased with anything, invent a sign for the thing, and re- 
peat that sign many times afterwards. Distinguish difterent 
persona by signs, suggested by a scar, mole, beard, or any 
little peculiarity which the person may possess. Imitate the 
actions of riding, sewing, eating, mowing, cutting, throwing, 
sowing, etc. For "good," kiss the hand. For "■ bad," bring 
the hand to the lips, turn the palm down and throw it from 
you. For "glad," pat the heart rapidly, with a cheerful ex- 
pression of countenance. For ^' sorry," rub the clinched 
hand on the heart, with a sad expression of countenance. 
For "■black," draw tlie end of the forefiuger along the eye- 
brow. For "red," touch the lips with the forefinger. For 
" love," cross the hands and press them on the heart. For 
" hate," push both bauds, the palms out, from the heart, as 
if repelling something from the left side. For "lie," move 
the forefiuger across the moutli horizontally. For " true," 
place the forefinger perpendicularly across the lips and thrust 
it forward. 

These are very few examples, merely as suggestive hints. 
The child can be taught to spel! on the fingers at a very early 
age by the use of the deaf-and-dumb alphabet. (See p. 421.) 

Any person can take an object, as a hat, pick out the 
letters h-a-t from the deaf-and-dumb alphabet, and learn to 
place the fingers in the true position for each letter, no 
matter how slowly it is done. Let the child imitate until he 
can make the letters of the word in order, without assistance; 
at the same time show the object. Do this very often, until 
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♦The lato A. B. Button, M.A., Principal of the Pennsylvania lustitu- 
tiun for the lastruclioa of the Deaf and Dumb. 
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the cliiUl has learned to epell the word when the hat ia pre- 
eented to it, or to go and bring tlie hat when the word is 
spelled to it. Then take another object, as "pin," go 
through the same process, until it is thoroughly learned by 
frequent repetition every day. So with arm, cat, di/t/, chair, 
etc, Tlie following ten short words, the names of common 
objects, contain every letter of the alphabet, viz., adze, fan, 
map, cow, box, jar, sky, hat, quill, glove. After the power 
of spelling the names of many common objects has been ac- 
quired, the names of familiar persons may be taught. In a 
similar way, the child may be taught to write the names of 
things on a slate finite early. Let bira imiUite the form of 
the letters for one word, as " hat," and rejieat it many times:, 
until he can write it as readily as he can spell it on the 
lingers. Take anotber word and go over the same process. 
Point to each letter, and require to mark the sign for the 
letter on the fingers. By frequent repetition, the ability to 
write the names of many tilings and to form all the letters 
of the alphabet will be acquired. It is beat to make the 
cliild form the letters as round as possibly, and not to take 
oti' the pencil until the word is completed. The habit thus 
early begun will wave much time, and enable the writer to 
accomplish more in a given time, and with more ease, th*ii 
can possibly be done on any other principle. If it is desired 
to go further, write the name of the child, as ^'^Jo/oi sees a 
chair," "JoAji sees a table." Let him copy the sentence, 
exphiining by signs the word sees, and pointing to the chair 
or table, and also to the child. Then let him write "John 
sees," and let him select another object to fill up the blank; 
and finally, let him cover his slate witli sentences thus 
formed. Help him to objects out of the house as well as in. 
Encourage him to write as many such sentences as he can. 
Ail this may be the work of years, but the advantage to the 
child cannot be estimated. A little attention thus bestowed 
every day, will accomplish all this and probably much more. 



INSTRUCTION OF XUE DEAF MUTES IN SCHOOL. 

It is by signs that the process of teaching the deaf mutes 
is cbieHy conducted. When we look at the Chinese charac- 
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ters on a tea-box, we can see no meaning in them, and 
might ao look forever without becoming any wiser. So, also, 
with the mute. Our written or printed worda are as inex- 
plicable to hira as the Chineae characters are to us, and in- 
spection alone could never afford any duo to their meaning. 
An interpreter, or a book, would speedily convey to us the 
meaning of the characters, through the medium of our lan- 
guage, with which we have been familiar from early infancy. 
But the deaf mate has no hxnguage. To enable him, there- 
fore, to learn the meaning of our words, he must acquire a 
language through which he can get tliat moaning. Every 
mute of tolerable capacity makes use of motions to indicate 
assent or denial, approbation or repugnance, as well as some 
common objects and familiar actions. On these motions, 
limited and imperfect as they are, we graft by degrees a 
system of signs, which enables us finally to conimuiucate 
considerable knowledge on many subjects, and to develop 
and call into exercise the faculties of the mind. These signs 
convey thought, and have no resemblance to words, but they 
enable us to define words, explain their relations to other 
words, give their arrangement in sentences, and the different 
meanings which are attached to them. This lariguiige uf 
signs can only be acquired from the living teacher. Incom- 
prehensible as it may seem to a speaking person, unac- 
quainted with the subject, that thought, however abstruse or 
refined, may be conveyed by various motions of the arms, it 
is nevertheless true, and a system of these motions is the 
grand means of instructing the deaf and dumb. This being 
premised, a class of ten or twenty mutes is furnished with 
largo slates, on which to write with chalk, crayon, or pencil. 
The instructor presents an object, or a picture of one, or 
makes a sign for it. lie then teaches them to write the 
name, presenting each letter by the manual alphabet. When 
they can all write it, it is erased, and rewritten a number of 
times, till it is impressed upon the memory. Some informa- 
tion may be communicated respecting the object. Questions 
may be asked to induce t!ie pupil to think. In this way a 
number of nouua are taught, so that when a concise sign is 
made for one of them, it will be readily writteu. 




424 



DISEASES OF THK EAR. 



In the same way words expressive of the qualities 
properties of bodies may be taught. When such words ars:' 
presented with appropriate uouns, the pupils write them in 
couiiection. They are then required to give examples of 
similar combinations from their own resources. This is the 
first attempt at composition. Another step will be to make 
eigne for actions, and teaching tlieir names. Then the use of 
these words, in combination with the words already familiar, 
as "a boy sees a horse," " a boy sees a strong horse." 

Again, some of the words expressive of the relations of ob- 
jects may be taught; as, *'a lady sits on a chair," " a bird 
flies into a cage." 

Other words and other ideas are presented to them. They 
endeavor to express the ideas in writing, using the words and 
forms of arrangement which had been taught. These sen- 
tences are corrected, and the pupils are required to give ex- 
amples of their own. These original etibrts are also corrected. 
The connections of language, the abstract terras, the phraaes 
and the idioms are eucceasivel}' tanght. Series of sentences, 
anecdotes, narratives, etc. are written ofi" and explained by 
signs. These are copied by the pupils and studied as even- 
ing lessons, and in school are written from memory, or re- 
cited by signs. 

There are other evening exercises, such as writing a num- 
ber of original sentences, or single words, composition on 
particular subjects, letters, etc. From time to time the 
elementary principles of arithmetic and geography are 
taught. Indeed, our illustrations of words and principles are 
drawn from the sciences and the whole rauge of hamao 
knowledge, so that in the course of their education a great 
amount of knowledge ia communicated to them. The sub- 
jects of arithmetic, geography, grammar, history, etc. cannot 
be taught systematically until the latter part of their course, 
when they are supposed to have acquired a considerable 
command of written language. 

Moral and religious subjects have also a large share of 
attention. Much useful information is communicated by 
lectures addressed in the language of signs to all when as- 
sembled together. 
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It will readily be inferred from these statements that much 
will depend upon the capacity of the pupil, hia attention, and 
his diligence. There can be no set course or limited periods 
for certain studies, which, when completed, make an edu- 
cated person. 

The longer the mute is under instruction, the greater will 
be his command of language. It will also be perceived tliat 
much depends upon the knowledge, ingenuity, and tact of 
the teachers in the use of signs. The language of signs ia 
the all-important instrument by which the educator ia to 
reach the mind of the mute pupil in liis early and hia later 
efforts. By this alone can he lead the pupil to reflect on 
his own mental operations, feelings^ motives, emotions, and 
passions, and thus learn the thoughts, feelings, etc. of others, 
and to understand and use the language employed to express 
ideas ou these subjects. When this point is reached, the 
pupil may relinquish entirely and forever, if be please, the 
use of signs. A new instrument has been given him by 
which he may explore the world of books, and communicate 
with his fellow-men to an unlimited extent. 

From this point, self-education may be carried on and con- 
tinued to the end of life through written language. It should 
be remarked, however, that a large number of mutes do not 
reach this point from want of capacity; yet the acquisitions, 
even of such, are probably as valuable in proportion as 
those made by the more gifted. The proboscis of the fly is 
doubtless as important to the little insect as the trunk of the 
elephant is to that sagacious and majestic animal. 

The deaf mute, when the study of language is begun in 
our iuatitutiona, has passed the favorable ago for getting 
words and phrases.* They delay the commencement of the 
work till the age of ten or twelve, that they may work upon 
the higher faculties, but only in accordance with nature. 
This makes the task more difficult, but the results are more 
satiafactory. 



• Deaf and dumb children are not recoived where the Rign language is 
taught, until the ago of" ten years ; while in tho schools wherQ the arttoulalo 
method is employ od, the pupil is only required to be five year* old— that is, 
before the Brticulatiiig muacles have becomo rigid. 
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Thore is a niarke<l difference in the docility of mm 



rtly from tbei 



U 



id di 



iperament 

tion, but greatly from their trainiitg, or rather from their 
want of training. Parents should treat their mute chihlreoi 
with aa much inipiirtiality and restraint as tiieir otberi 
childrea. 



ON THE CHOICE OF METHODS OF TEACHINO THB DEAF Mim. 

It is perfectly uatural for the entirely deaf to use panto] 
mime in expressing their wants, and the teaching of such' 
persons in classes was a great boon conferred upon them; 
yet, after having acquired all that was taught by the natural 
method, they were still unfitted to mingle in general society^ 
or to make their way in the workl. By the artificial method ™ 
introduced by Heinicke, the bright mute can learn to talk, 
and can receive intelligence, by watching the motions of tbe 
lips of others. In very few instances only are the vocal organs 
defective. In a large number of cases examined by Dr. 
Morell Mackenzie, of London, he has only met with fooriti* 
stances in which they were not fitted for speech. This has 
been contirmed by I'rof. Louis Elsberg, of New York, and 
by Dr. J. Solis Cohen^ of Piiiladelphia, gentlemen well quali- 
fied to give an opinion, having examined such cases. 

The whole difficulty is in the ear, as it convoys " no sound 
which the child can imitate, and thus produce coherent 
speech ;" but, as I have stated before, there are certain visi- 
ble signs which the lips and countenance portray whenever I 
we utter a word ; thus the deaf mute may be said to see th« 
words. They could uotthus be seen unless they were formed 
according to certain regular well-defined positions nnd mo- 
tions of the visible organs of speech. These certain of tbeJ 
mutes can be taught to imitate, and, consequently, to speak. 
This is no fanciful theory, but a statement of tacts which 
came under my own observation during a recent visit, tol 
witueea the articulate method of instruction, at No. 330 Eftsti 
Fourteeuth Street, New York,* now (1871) located on Broad- 
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way between Forty-fourth and Forty-fifth Streets, Iwasac- 
conipjinied by Prof, Elsberg, and we were at once ushered 
into the school-room. Tlie ]iiipil8, as a class, had to me a very 
intellii^ent look. The first pupil brought forward was a little 
girl of nine years of age. The prineipal caught her eye, and 
spoke to her in a whisper, without any special contortions of 
the mouth, and without hesitation the child replied, by writ- 
ing upon the blackboard, "This i;entleman is from Phila- 
delphia, and he la a doctor." lie then called upon a boy, 
wlio was a congenital mute, who also repeated hia words 
with more eftbrt. I was then requested to test their pro- 
ficiency, by asking them a question in arithmetic; which I 
did ; and, although I wore a moustaclie covering my lips, two 
of them at once comprehended my question, and answered it 
promptly. Other questions were iiiiswered by them, and 
they coiihl read the lips of the principal (I'rof. F. A. Rising) 
the whole distance of the school-room, some twenty-five or 
thirty feet. There were al.'^o children who were day-ecliolars ; 
and one very intelligent little fellow delighted us and his 
parent very much by being able to Bay " father and mother." 
lie also called out " Home,'' when it was time to go. There 
was great diversitj' in the sounds which they uttered, some 
being more or less disagreeable j but none of them as harsh as 
an aiiinnxl, to which it lias been compared. The consonants 
were the most ditHcult to pronounce; but the principal 
showed great ingenuity in his ettorts to make them under- 
stand them by the vibration on the head and on the neck. 
lie gives the following explanation of the me(hc>'l: 

'■'■Expht nation of (he urlii-nhttc nul/iod. — At the risk, on the 
one hand, of being unnecessarily explicit, and on the other, 
of not clearly' and concisely illustrating the mechanical for- 
mation of letters, the following attempt to explain some of 
the sounds of tlie alphabet is made. It is hoped that the 
jtarents of little ones, who are deaf, will thus acquire some 
hints which will enable them to teach their children to utter, 
not alone the sounds here described, but all the sounds of 
the dirterent letters and words easy of pronunciation. 

" The foundation of the system rests upon the fact that 
articulation is simply a mcchanicul process, the result of certain 
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well-tlefined positionf? ami movements of the vocal < 
together with a more or less forcible expulsion of air Irons 
the lungs. Of the former, his sense of vision renders the 
mute cognizant; of the latter, his sense of feeling. 

"All children are imitative, — the mute child is particnferly 
80, — and it is upon the possession of this faculty. ?«i?y«ftVm, that 
our success iu teaching him depends. "We proceed, then, at 
the outset, by making simple gestures with the arms, the 
easier gymnastica iu short; then we walk, look in various 
directions, sit, stand, etc., all which operations he roadilj 
performs. 

" Having thus engaged his attention, place him directly in 
front of you, press your upper teeth in a marked manner 
upon the lower lip, hold a hit of paper in your hand, and 
blow ; he sees the paper fly away, is amused, imitates the 
process, and has given his tirst letter,/. Again, swell yoar 
lips out with air, open tliem quickly, the paper flutters away 
tins is p. Should he be too forcible, or not sufficiently so, ia| 
forming this letter, then imitate a person smoking a pipej 
the /«{/r, />i{^", conveys the idea of /> exactly. 

"T. Place the tongue between the teeth, force the air out 
so that it shall come in one volume, — best felt on the back 
of the pupil's hand, — and i is produced. 

"J? is simply the e.xpiration of breath with slightly la- 
creased force, the mouth opened naturally. 

"jl/. With closed lips the force of the letter m is felt b; 
the pupil, who must apply his finger to the side of his nosei 
the vibration indicates the rapid expulsion of air from tbtj 
lungs. 

"jV. In the same manner the mute learns the naaal 7J, b 
is shown the mouth opened slightly and the tongue preseiBj 
against the back of the upper teeth. 

" These six consonants are the ones perhaps most easily 
learned. 

*'-B is formed like jy, but is accompanied with sonnd, the 
throat is both seen and felt to dilute, and the expuluon of 
breath is also less forcible, the puff is gentler. 

*'i> resembles if, although it is better in the beginning \o 
teach the pupil to place the point of the tongue back of the 
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upper teeth ; the vocalization is made apparent as in the case 
of A, also the less tlecided emission of breath. 

" V is simply a vocalized /, and as in the case of z, and 
the 6ub-vocal tk^ the vibration ia ra.09t sensibly perceived by 
pressing the palm of the pupil's hand upon the crown of 
your head. 

"0. The vowel o is attended with no difficulty. Place the 
child's hand firmly on your chest that lie may feel the vibra- 
tion, while he sees your mouth assume the shape of the letter 
produced. 

"JS". Place the pupil's fist under the angle of the jaw, the 
peculiar and forcible vibration there felt he readily pro- 
duces. 

*'A. Press the palm of the pupil's hand against the chest, 
and show him your tongue firmly set agajiist the lower teeth, 
and somewhat arched; with this position the letter k, us in 
fate, is produced. (The German method is to teach a as in 
far, first, which is accompHshed by holding the tongue down 
with the finger, or better, by a paper divider; this is, how- 
ever, entirely unnecessary in teaching the English language.) 

"/. To form i, open the mouth very wide, and, as you pro- 
duce sound, close it quickly. 

" U is made like o, except that the lips are nearly closed. 

♦*A8 soon as the pupil has learned the sounds of the 
vowels, require him to join a consonant with each in suc- 
cession, making easy syllables, as fa, fe, Ji, fo, fa, and revers- 
ing the letters, w/, cf, etc. Next teach him simple words, the 
names of objects, which he can see, or pictures of them which 
can be shown him, as map, mnt, eat, top, etc. The next step 
is to embody these in the form of a sentence, as 'What is 
that?' 'That is a top.' ' What is that?' * That is a cat.' 
'What are those?' ' Those are maps.' The point cannot be 
too strongly insisted ■upon that the child should write as 
well as speak everything he learns. This constant practice 
strengthens the memory, and insures steady and permanent 
progress." 

I am satisfied that this system must improve and develop 
their lungs and cheat. This system is not a recent experi- 
ment, except in a few iuatitutioua, but has been in active 
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oiveratioti iti Germany from 1760 to the present time, and 
I trust ere long will be introduced throughout this country. 
Tills method has lately been ifitroduced, in part, into the 
Pennsylvania Deaf and Dumb Institute at Philadelphia, and 
has been in operation iit N<«rthampton, Ma.s9., and in Ne 
York, since 1867. Last winter (1870) this latter was placed 
upon tlie same footing as the old New York Asylum by thi 
State Legislature, Avhi^h is highly creditable to its inteili 
gence, and to its care for the indigent mute, who can now 
be taught what was only to be obtained by the rich at great 
expense, time, and trouble. 

Let me, in this connection, give a few more extracts from 
tlie report of the principal of the Columbia Institution, who 
recently made a visit to Europe to examine into the whole 
subject; and who is not in favor of the artificial method, yet 
he endeavors to give a fair statement of what he saw of this 
mode of instruction : 

" The institution at St. llippolyte du Fort, France. Here 
the manual alphabet is unknowTi by the pujuls; articulation 
is taught to all. The director is M. Martin, whose wife is also 
a teacher. They admitted that schools conducted on the nat- 
ural method had done a scood work, and were even willintr to 
admit that as a means of attbrding instruction this method 
is superior to the artificial. They held to the view, however, 
that the power of communicating freely in speecli with their 
fellow-men, which was acquired by mutes under the latter 
system, was so great a boon as to justify a lower standard la 
the intellectual training of the deaf and dumb. Prof. Gal' 
laudet states that he conversed orally with the pupils, and 
with the best articulators had little difficulty in making him* 
self understood. The utterances of some wereuuintelligible^H 
but those of others very distinct; and he remembers that oudV 
in particular, who was said to have been born deaf, spoke well, 
and read from his lips with ease. 

"The Jewish institution at Vienna, Austria, ie sustain 
entirely by private contributions within their own circle, au 
open only to their children. This school is conducted on th 
most rigid principles of the artificial method. Articulatioi 
is undertaken with all the pupils, and ou his visit to the ins 
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tution it was demonstrated to his satisfaction that oral con- 
versation on famiHaraabjects is maintained with ease between 

,the teachers and a large proportion of the pupils. 

B "The following extract from a sketch of the institution, 
prepared hy M. Deutach, the director, will ehow what is 
attempted in the course of instruction : 

•*'Iu this institution the manual alphabet or finger langnage, 
artiiicial miraierj,* and convereation by pantomime have 
been entirely excluded. The natural gesture is only used as 
a starting-point, as the first medium of understanding, which 
in the instruction only serves to represent real ideas obtained 
by personal observation through actual perception, but not 
to produce ideas or notions by means of signs. The method 
prevailing in this institution tends to make oral language 
and written language independent of the pantomime, — that 
is to say, the direct channel and medium of tiiought. The 
written language is assumed as the basis of instruction. It 
begins with a single word which conveys a subject, action, 
or quality, and leads the pupil to a connected idea. The 
copia I'erbonon obtained in this manner is used through a 
regular course of exercises to form a simple sentence, and 
continued up to the explanation of the abstract idea. The 
uuderstandiug of the abstract idea is obtained in a natural 
way, by plain and combined sentences as well as through 
short descriptions and narratives. This is very diflerent 
from the true elementary method made use of with other iu- 
telligent children. The instruction of religion commences 
only then, when the pupil has advanced so far as to under- 
stand the plain expressions of thought. Thus his religious 
education undergoes no especial difficulty,^ as the reading of 
the Holy Scriptures is already begun. Upon oral language 
a decided value is placed, and therein important results are 
obtained. 

" • The pupil not born deaf enjoys the particular advantage 
of acquiring the verba! language with greater facility, liead- 



♦ This is uncli.ratorjd to refer to the exercises of the Bchool-rcwm. Among 
tlic pupils, during their hours of rclnsutiun, the sign loiiguago and manual 
alphabet are froely u>ed in coaversstion. 
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ing the lips has obtained such a degree of perfection that the 
director ie able to deliver his Sabbath sermons with exhor- 
tation orallj, in which the pupils of the higher class can take 
part.' 

" The examination I was allowed to make of the attainment* 
of the pupils in this institution was altogether unrestrained. 
I was requested to indicate what pupils should be examined, 
and, in two cases, I purposely selected those whose personal 
appearance led me to suppose they were rather below tban 
above the average of intelligence. At my suggestion, the 
director dictated to a pupil a short account of the corouatioa 
of the Emperor of Austria as King of Hungary, which had 
occurred at Pesth a few days before. M. Deutsch held liis 
hands behind bis back and spoke in a whisper, without any ■ 
special contortions of the mouth and without repetitions, tbe 
boy writing with great rapidity, sometimes finishing a word 
while his eye was already on tlie mouth of the director to 
catch what was to follow. My companion in the visit was a 
German professor under whose tuitiou I was studying in 
Vienna. He assured me that what was written on the black- 
hoard was an exact trauscript of what M. Deutsch bad 
spoken, absolutely without mistake. I thiuk I do not ex- 
aggerate when I say that this exercise was performed as 
rapidly as would have been possible had the boy beeu in the 
possession of his hearing, and could not have beeu more 
speedily accomplished had the communication between the 
teacher and pupil been by means of the sign lauguage aa 
used in our best American institutions. 

"I Imppened to lind in this institution a boy of ten yean, 
from Baltimore, with whom I had been previously acquainted. 
He is one of three mutes in the same family, born totallj' deaf,^ 
and with his sister has been in the school of M. Deutsch ahout^ 
three years. This little child comprehended with considera- 
ble readiness simple words which I addressed to him in Ge>fl 
man, repeating them after me in a clear but unmusical voice,^ 
and wrote with quickness and precision the following, which 
was dictated to him at my suggestion by the director iu Ger-fl 
man: 'This gentleman is from America, and when he re-™ 
turns to America he will see your dear parents and tell them 
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that he met you, and that you were well aud improving iu 
your studies.' "With refjai-d to this boy, I should venture 
the opinion that he read from the lijis (so far as his range of 
study had extended) with as great readiness as any pupil of 
hia age and stantling in the institution. The President of 
the Northampton school visited, in 1870, M. Deutsch, who for 
twenty-five years has had this school under his charge, and 
found him with all the enthusiasm of his youth, and aided 
by a corps of excellent teachers, with a class of about one 
hundred pupils. 



THE INSTITUTION AT ROTTERDAM, HOLLAND. 

*'An address ou the subject of deaf-mute instruction, deliv- 
ered before the 'ninth congress (scientific) of the Nether- 
lands,' in Ghent, last August, by Mr. Hirsch, the director 
of the Rotterdam school, so cloarly defines his position as a 
radical supporter of the artificial method tliat I* will quote a 
few paragraphs from it before proceeding to describe my visit 
to him and his establishment: 

"The first and principal fact that has been made patent to 
society is the possibility of developing intellectually, morally, 
and religiously the deaf and dumb. As to the means by the 
aid of which instruction can and ought to be imparted to 
thera, opinions are very diverse, often very contradictory. 
Those diversities aud contradictious of opinion have given 
rise to differences in methods of instruction, aud to dissen- 
siotis between the schools of France and of Germany. 
L " The object to be attained is to render possible the admis- 
sion of tiie deaf mute into society by teaching him to see — 
that is, to understand — the movements of the lips aud to 
speak in his turn. 

"To attain this end the act of seeing or comprehending 
and of speaking must be the exclusive principle of instruc- 
tion, and neither the palpable alphabet nor the language of 
signs can have any counectiou with it. 

" It is true tliat the language of natural signs is the first 
means employed by the teacher to enter into relations with 
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the pupil, but he does not make use of this method for any 
length of time, and it is abandoned as soon as it can be 
superseded by speech. 

'• The daily observations which I have made for more thaifl 
thirty yeara that I have devoted to the deaf aud dumb, have 
convinced me that the art of seeing speech in the movemaitsof the 
mouth is the most important of all the branches of instruction, 
and that therefore it should be moat sedulously cultivated. 

" Next to the art of seeinsr or understandinsr, the act of 
speaking is the principal object of the instruction of the deaf 
and dumb. By thia syateni ninety-nine out of every hundred 
deaf mutes may be taught, and their progress will dependj 
entirely on the talent and patience of the teacher; this trutl 
too long and often too coldly doubted, is now penetratin| 
everywhere. 

*' Thia school was one of the few where I was unfortunate i 
calling at the season of vacation. I was not^ therefore, able 
to satisfy myself by personal e,^amiuatiou as to what extent 
tlie attainments of his pupils oi masse would confirm the re 
markable claims he makes in the above paragraphs. 

"I had, however, an opportunity of examiiiing an individual' 
case in a manner quite novel, and which put the oral and 
visual abilities of the pupil to what I conceive to be a very 
severe test. 

"Just as I was leaving Mr. Hirsch, after having held along 
conversation with him, in which he urged with much earn- 
estness, aud even eloquence, the advantages of his system, I 
young man about twenty-five yeara of age entered, who wa 
introduced to me as Mr. Edward Polano, the son of a phya 
eian, and who with his sister constituted the first class taugb 
by Mr. Hirsch in Rotterdam. I was told that these persons" 
were born totally deaf, aud that they have never at any 
gained the slightest power of hearing. 

"Mr. Hirsch in introducing Polano to me used the German 
language, and in telling him who I was used the Dutch. 

"As I shook bauds with the young man I said, looking him 
full in the face, 'Spreeheu Sie Deutsch ?' His answer ws< 
promptly, 'Ja wohh' Immediately I added, ' Parlea-voi: 
Fran^ais?" and his answer was as immediate, 'Un 
Without a moment's pause I added, * Sprechen Sie Engliscli! 
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He hesitated a few seconds and then said distinctly, * Very 
little,' adding, with a smile, 'This is a pleaaant day; I am 
glad to see you,' aud saying in Gertnan that was the extent 
of his knowledge of Engilish. 

" Mr. Hirach then retired to the other side of the room, a 
distanve of some twenty feet, and speaking in a whisper, told 
young Polano ia Dutch that my father was the first teacher 
of deaf mutes in America, that ray mother was deaf and 
dumb, and that none of my brothers or sisters were deaf. 
Polano understood him perfectly aud required no repetition. 

"As I was under the necessity of parting from Mr. Hirsch 
at this time in order to take a train for Cologne, there was 
no further opportunity there for me to test Polano's powers 
of articulation and lip-reading. But I asked him if he would 
not walk with me to my hotel, and he replied, 'Mit ver- 
gniigen.' 

" I will give in English the greater part of what passed be- 
tween us after starting on our walk, premising the remark 
that (lU our conversation was in oral German, without the use 
I of a single sign. 

"Ah we left the house of Mr. Hirsch, Polano said, 'What' 
hotel are you staying at?' I replied, 'The Hotel des Pays 
Bas.' 'Oh, I know it/ said he. 'Do you know my name?' 
he asked. 'Yes,' said I, 'it is Polano." 'That is right,' 
said he, aud we exchanged cards. ' Do you not believe that 
I was born deaf?' he inquired. ' Oh, yes,' said I, and added 
imraediately, 'Do you talk with your sister by signs or with 
I the voice?' 'With the voice,' replied he; *I prefer it,' 
1 ' Isn't it very warm to-day T said lie. ' Very warm,' was 
my answer. 

"Presently I remarked, 'I think we are not going right, 
for my hotel.' Oh, j'es,' said he, 'we are right; did not 
you say you were stopping at the Hotel des Pays Bas?' 

»* Yes,' I answered, ' tliat is the name of my hotel.' 'Then 
Tre are quite right,' said he, adding, 'I live in Kotterdam, 
you remember, and know the city well.' 

"We walked on farther, when, being quite sure we were 
astray, I repeated that I feared we were wrong, adding that 
•we were following quite a difi'erent course from that I took 
in going from ray hotel, aud asking if there were two hotels 
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Pays Bas in Rotterdam. He said he thought 






of the name I'ays uas m 
not; and bo we kept on, 

" Growing quite certain we were wrong, I stopped and in- 
sisted we were not right, and said I feared I should he too 
late for the Cologne train If we did not reach my hotel soon. 

"He seemed much troubled, and asked me if I would prefer 
to take a carriage. I said I would j and so we hailed a cab- 
driver, and Polauo asked him if there were two Hotels dea 
Pays Bas iu liotterdam. The cabman replied that there 
were ; and mentioned that one was Adler's. I then remem- . 
bered that was the name of the proprietor of ray hotel, and^| 
BO we jumped into the cab and told the driver to go to ™ 
Adler's Hotel des Pays Bas. 

" Polano said as we rattled over the stones, iu a voice that I 
perfectly understood, •! hope my mistake will not make yon 
too late for your train ; I did not know there were 
hotels of the same name here. 

" On reaching my hotel I paid my bill and got my lu| 
very hurriedly, and tlieu we hastened on in the carriage 
the railway station. Ou the way I took out my watch, and 
'Polano said, 'Is that an American watch ?' On my reply- 1 
ing in the affirmative he seemed nmch interested, and wanted] 
to look at it. 

"Just before we reached the railroad station, I asked him 
how much I ought to pay the driver, and he said he thought 
one florin was quite enough. He asked me when I should 
come to Rotterdam again, and I said I hoped in a few years. 
I asked him when I should see him in America. ThtS' 
question I had to repeat a second time, when he replied with'] 
a shrug, that it cost too much money; that, perhaps, by-^ 
and-by, when he was rich, he would go. I told him he] 
must come to see me in Washington, if he came to America. 
He replied he certainly would. 

"As we reached the railroad station, he said he hoped I 
would excuse him for making me so much trouble about, 
getting to my hotel. 

"As I handed a porter some money for taking my luggage,] 
he remarked, * You paid him too much.' He accompanied 
me to the railroad carriage, and bade me good-by, and in » 
moment the train moved. 
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"All this I have described was done in the greatest hnrry. 
FroTii the time I left Mr. Hirsch, PoJaiio and I were eiither 
walking at a rapid* pace through crowded streets, or riding 
over the pavements in a carriage, aud yet what conversation 
we had was carried on with perfect ease, and without any 
resort whatever to the language of signs. 

"The circnmstances of my interview with Polano were of 
such a nature as to induce me to accord cheerfully the merit 
of notable and praiseworthy success to Mr. Ilirsch in this 
case; asking you, however, to bear in mind that the young 
man and his sister were private pupils of Mr. Hirsch during 
a period of eleven years, and were, therefore, in the enjoy- 
ment of advantages secured at a cost far beyond what can 
reasonably be demanded at the hands of public legislators or 
almoners of private benevolence in behalf of the great mass 
of deaf mutes, coming as they do from families of the poor."* 

The Jews' Home and school for the deaf, in London, waa 
founded by the Baroness Rothschild in 1867, and is the only 
school in Great Britain where articulation is taught as it 
shouhl be. It was originally intended for Jews only, but 
others are now admitted. W. Van Praag, the sole teacher, 
was educated by Dr. Hirsch, of Rotterdam. 

In November, 1869, a free public school for deaf mutes 
was opened in Boston, taught by articulation, and classes in 
articulation and lip-reading have been organized in the State 
institutions of New York, Ohio, Illinois, Wisconsin, and at 
the American Asylum in Hartford. 

What is wanted is the combination of the two ayatems. 
The sign language ia admitted by every one of intelligence 
to be a moat valuable aid in the instruction of the congeni- 
tal deaf mute ; yet in the present advanced stage of civiliza- 
tion, where education of the highest order is given free as the 
air we breathe, why ehould the deaf mute be debarred from 
his full share of this good gift, if he be only capable of receiv- 
ing it? I trust that pikysiciaus and others will aid in the 
conaummation of this noble work, and recommend to all the 
institutions of this country that they be provided with proper 
instructors in the artificial method. 



* Report, op. cit. 
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RESUME OF THE SIMPLEST ANX> MOST EFFECTUAL METHOD OF 
TREATING THE MORH FREQUENT AFFECTIONS OF THE EAR. 

For the benefit of those whose active employment in gen- 
eral practice renders it impossible for them to obtain a more 
complete knowledge of the subject, the author has added u 
resume of the simplest and most effectual methods of treating 
those more frequent and curable aiiections of the ear, which, 
without proper attention, are liable to cause deafness. To 
those who would give more attention to the subject, he would 
recommend the perusal of this and other works. He haa 
also had prepared a compact box containing the most neces- 
sary instruinenta and apparatus, which may be obtained at a 
very moderate cost of Messrs. Kolbe or Gemrig, of Philadel- 
phia. A view of this is given at Fig. 106. 

Fig. 106, 
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The most important instruments are the mirror of Von ^ 
Troltsch, and the conical tubular specula of Dr. Gruber, of ^| 
Vienna. The latter are three or four in number, of different 
( 438) 
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sizes, are made of German-silver, and, as they must be always 
clean and bright, are kept in a bone-case small enough to be 
carried in the vest-pocket. Those who are able to devote 
more time to the subject we would refer to our chiipter on 
the various forms of lamps, etc. for illuminating the ear and 
membraua tympaui. The concave glass mirror is to be either 
held iu the hand or attached by the forehead-band. It has a 
central aperture for the eye, and the focal distance is six 
inches. In examining the ear, one of the conical specula is 
placed in the auditory canal by first drawing tlie auricle or 
external ear upward, and gently rotating the speculum until 
it is secure without being held. The patient is to be plac^-d 
opposite a window, so that the light will be reflected from 
the mirror into the ear. The ear thus examined is iu the 
shadow, and the mirror reflects the rays of light, illuminat- 
ing the whole auditory canal. By changing the position of 
the speculum, any part of the canal can be examined. If the 
conical speculum is employed alone, then the light from a 
clear sky, or a white cloud, or the sun itself, is allowed to 
penetrate the ear, by placing the patient directly iu front of 
the window, and inclining his head to the opposite side, the 
operator being careful to keep his own head out of the way. 
The great advantage of the concave mirror is, that an exami- 
nation can be made on a cloudy day, or at night, by having a 
candle, lamp, or gas-burner held to one side and a little be- 
hind. This same mirror can be employed to throw light into 
any narrow canal, or to view the larynx, or pharynx, or the 
fundus of the eye. 

With this mirror we can inspect the color, form, transpa- 
rency, and curvature of the raembraua tympani. If the niem- 
braue contains any foreign bodies upon it, if it is darker or 
lighter than natural, these are all matters of importance in 
obtaining a knowledge of its diseases. With the tuning-fork 
placed upon the vertex, we can test the condition of the audi- 
tory nerve. If it is heard best in the deaf ear, we can pro- 
nounce that there is no nervous deafness. 

We then determine by the Valsalvian method if the Eus- 
tachian tubes arc open, and by introducing the otoscope into 
the patient's meatus, and desiring him to make a strong effort 
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at expiration (mouth and nose closed), we can jndge that if 
free it will give a crackling eoand, with a certain " thug" (or 
impolse), as it is called, which is neither drj nor moist, and 
which can be heard bj the snrgeon. 

As an inspection of the mcntbrana tympant and the Yal- 
salvian operation do not give os very accurate results, the 
Eustachian catheter can then be resorted to, or Politzer's bag, 
which will be found in the box. As it requires considerable 
time to become expert in the use of the catheter, the active 
practitioner had better resort to Politzers method for in- 
flating the middle ear, or tympanum, and also in applyiug 
remedies in the numerous cases of deafness from cold, or 
aural catarrh, with which he will often meet. The operatioa 
is simply inserting the nozzle (attached to a short piece of 
tubing, which is connected with an elastic bag) into the pa- 
tient's nostrils and closing them both, swallowing with the 
mouth shut (previously having taken some water), — the sur- 
geon compressing the bag at intervals as the patient swallows 
to assist him in his efibrts. When employed with little 
children, a simple piece of tubing is all that is required, the 
surgeon blowing through it. 

The injured auricle, or external ear^ is treated on general 
surgical principles, avoiding the cartilages, passing ligatures 
only through the integuments, and supporting the stitches 
by means of a pad of cork, covered with lint, or some other 
agent, with collodion or adhesive plaster. In a recent case, 
where there was almost entire separation of the auricle by ft 
blow from a shovel, the vitality of the part was found so 
great that a union took place by simply applying, as a first 
dicasiug, pledgets of lint, which adhered and formed a perfect 
covering with the blood. 

In gangrene we would recommend the yeast-poultice, which 
is both antiseptic and a stimulant, with the addition of 
charcoal and a small portion of the oleum tcrebinthiuffi. 
Deformity of the ear in childhood is often caused by mal- 
position of the external ear, as, for instance. From wearing a 
cap or hat in the wrong place, and in some cases it may be 
hereditary. 

Foreign bodies ia the external canal should almost always 
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be washed out, near to the orifice of the meatus, by the 
eyriuge and warm water, then removed by a soft silver 
curette, or angular forceps. 

We should never take the statement of a patient for 
granted, that there is a foreign body in the ear. Always be- 
fore washing it out, or introducing an instrument, there should 
be an examination with the specnlum and a bright light. 

If the foreign body is a living one, a little warm glycerine 
should be poured in, or olive oil, so as to kill the insect, and 
afterwards the ear must be washed out with the syringe and 
warm water. 

Eczema auriculse (acute and chronic). — This troublesome 
affection is treated, in its acute form, by soothing applica- 
tions of bland fluids, the ear being covered with oil-eilk, and 
interna] tonics, wilh alteratives of iron, arsenic, or mercury, 
being given. In the chronic form, the ointments of the 
protonitrate of mercury, or the benzoated oxide of ziuc, must 
be used, with cod-liver oil in the case of children. 

Inspissated ctrumen. — That there is cerumen iu the audi- 
tory canal is to be determined by careful inspection, and it ta 
sometimes overlooked by being thin and dark, and adhering 
to the membrana tynipnni. Soft cerumen should be broken 
up and removed by the curette j but if hard, must be softened 
by a warm solution of bicarbouate of soda in rose-water (1 gr. 
to fsi), and then removed by the syringe or curette. This 
will not always relieve the hearing, as attention must be 
given to the condition of the lining membrane of the audi- 
tory canal, raembraua tyrapani, aud middle ear; and applica- 
tions are often necessary of astriugente aud alteratives, with 
the use of the air-douche of Potitzer, or the Eustachian 
catheter. By a reference to the table, p. 56, it will be seen 
that the whole number treated was 113, and of these 73 were 
cured — that is, their hearing was entirely restored; 35 were 
improved, and in 5 no improvement followed the removal of 
the apparent cause. 

Accumulation of cerumen accompanies a large number of 
permanent defects iu hearing, followed by aud being the 
cause of deafness; producing pressure ou the membrana 
tympani, the delicate bones of tbe ear, affecting the laby. 
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rinth, semicircalar canal, and cochlea, which latter, as yon 
know, contninB the nerve of hearing. 

Funmculoxts abscess in the external meatus. — These ahscessea 
are exquisitely painful, slow in development, and form a core 
which 18 discharged with difficulty. There is also a plugging 
up of the canal by a swelling of its tissues. The most suc- 
cessful treatment has been the application of moist warmth 
to the parts, and a free incision into the abscess as soon as 
its presenting-point could be determined. As the general 
system in these cases is almost always below the healthy 
standard, it is proper to recommend the use of a very nour- 
ishing diet, with a moderate amount of wine or malt extract, 
and tonics of iron and qaiuine in a simple infusion of gen- 
tian. 

Otitis externa. — This is sometimes known as "otorrhcea 
externa," and was supposed to be the most frequent form of 
affections of the ear; but we now know that it is rather rare, 
and it will be seen there were only 30 cases in 600. It extends 
from the orifice of the auditory canal to the external surface 
of the merabrana tyrapani, and is apt to follow violence to 
the ear, foreign bodies, abscesses, etc. The most successful 
treatment was proper counter-irritation, by means of small 
blisters, croton oil, or tincture of iodine, keeping the parts 
cleansed daily by the use of a mild astringent wash of sul- 
phate of zinc or alum, and now and then the application of a 
solution of nitrate of silver — x toxl to f i of glycerine — applied 
to the abraded surface by means of a delicate piece of sponge 
on a flexible holder, while we must keep the Eustachian 
oritices open and clean, and the middle ear inflated by Polit- 
zer's air-bag, before described, as these parts are more or lesa 
affected by continuity of surface. 

Aspergillus. — This is a vegetable fungus which is found 
growing in the external auditory canal, and on the surface of 
the membrana tynipani, and resembles " otitis externa," and 
requires a careful removal by the forceps, aud the parts kept 
clean by a weak solution of the hyposulphate of soda, or 
chlorate of lime, gr. x to f 51 of water. The true presence of 
this growth can only be detected by placing a small portion 
under the microscope. 
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Acute 



d catarrh of tfu 



Iddle ear, with perforation. — 
The treatment of this aflection consiste in keeping the parts 
cleansed by Clarke's or Thudichum's douche, with astrin- 
gents, tonics, and couoter-irritanta, with occasional depletion 
by leeches or small cups. After the acute stage has passed, 
we must resort to Politzer's method of passing air into the 
middle ear, so as to restore the hearing. 

This is an aftection usually amenable to treatment, and to 
•which the term otorrha'a is given. Of ninety-nine cases, 
thirty-seven were cured — that is, the discharge was cheeked, 
but the hearing was not restored in all of these to the normal 
standard. We, however, save the patient's life by checking 
the discharge, and relieving the inflammation. 

Chronic otitis inedia^ or chronic suppuration in the middle ear, — 
These cases are very numerous, and are also termed otor- 
rhoea, and many of these have existed for years as the results 
of catarrh, teething, hooping-cough, measles, and scarlet 
fever, and most of them have large perforations in the mera- 
brana tympani, with granulations and ulcerations in the 
middle ear. In nearly every instance this disease hasbrokea 
down the constitution of the individual. There is also a dis- 
charge from the nose, eruptions on the head and face, with 
ulceration, and a thickening of the tonsils, uvula, soft palate, 
and the pharyngeal orifices of the Eustachian tubes. There 
are numerous remedies for this form of disease of the ear, 
ehowing that the treatment, with any one of them, has not 
been successful. The treatment consists in restoring the 
Bystem to its normal condition, and cleansing all the parts 
involved with warm fluids. 

Chronic catarrh of the middle ear, with or without paf oration of 
the viembrana tympani. — If the membrane be perforated we 
can relieve the noises and discharge more effectually than if 
it be thickened and the cavity tilled with mucus. There 
should be applied agents in a solution, or vapor of iodine, 
etc,, to give tone to the parts, removing any excessive dis- 
charge by a post-naaal syringe every day, and Thudichum's 
douche. Also employing tonics, alteratives, with good diet 
to build up the system. In the cavity of the middle ear, 
closed by the thickened merabraua tympani (accompanied by 
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varroua liinds of moist or tlry soinuls, with deafueas), artificial 
perforation of the membrane will be found, in eome cases, 
Bucceesful, driving out from the middle ear by the Eustachian 
catheter, or air-douche, tlie accumulation of mucus, pus, etc., 
and subsequently employing slightly stimulating and astrin- 
gent washes of zinc, alum (if the sounds are moist), and now 
and then a solution of caustic potash, or bicarbonate of soda, 
etc. (if the sounds are dry), or a few grains to fji of water in the 
form of spray. If there is sclerosis or dryness of the middle 
ear, we resort to steam, which was recommended, in 1856, 
by Dr. W. Rau, and again revived within the last few years. 
It is passed into the middle ear by means of the Eustachian 
catheter, which is introduced through the nose into the 
month of the tube, and then held in position by an assistant, 
or catheter-holder. A second tube from a glass flask with 8 
nozzle is placed within the catheter, and by means of Polit- 
zer'a bag the steam is sent in jets, not a continuous streara, 
for fear of Iteating the hard-rubber catheter and burning the 
patient's soft palate. The steam can be generated in the flaak 
by a spirit-lamp or heated sand, or by a small gas-stove, or a 
generator, made of tin or copper, with a valve and two elastic 
tubes, one for the catheter and the other for the air-bag, or 
press. With this and various otlier means which we cannot 
enter into in a resume, we may be able to cure our cases; 
but if not taken in their early stage, the number of cures will 
be comparatively small, say 12 out of 111 ; but, as is shown 
in the table, 51, or nearly ono-half, were improved. 

Otitis media, with inflammation of the mastoid cells, is gen- 
erally the result of pua being retained in the middle ear (from 
inflammation acute or subacute, following exposure to cold, 
while the patient is euftering from otorrhoea), the pus seek- 
ing an outlet by the internal track which it inflames, softens, 
and ultimately ulcerates these soft cells j and unless the in- 
fiamraation is relieved, or a new outlet made by means of an 
incision over the mastoid process, the results are always very 
serious. This in some cases is all the treatment that is 
necessary; but in more severe cases, the bone is to be broken 
down- and the outlet made larger, by means of a gouge or 
chisel. In some instances this has been neglected, and, as a 
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consequence, exteusive caries eiiaued wliiob no treatment of 
ours could cure; still, in some few instaiicea, by removal of 
a part or a whole of the dead bone, the patient's life is saved. 
Another coraplication, which in eome instances is hereditary, 
is si/i>filfHic otitis, which requires a protrsicted audspeciiie treat- 
ment, which, aa may be seen in our table, is far from being 
satisfactory, only 2 being cured of 10 cases. In the compli- 
cation, olilis media icilk poJypi^ the results are more satisfac- 
tory, 14 cases being cured out of 18. 

The treatment was, removal of the polypus by Wilde's 
snare, polypus forceps, and caustic potash, packing the meatus 
with cotton saturated with oil, or diluted acetic acid, which, 
with other proper measures, was continued until the mucous 
membrane was in a healthy state. 

Perioslitis, with cerebral ahsccss, is almost invariably fatal ; 
yet in one case we had al! the symptoms in the case, and uot- 
witlistanding it recovered. 

Neural(jia of the ple7:ns h/mpajii is a very protracted disease. 
It is treated by sedatives of morphia, belladonna, chloroform, 
and tonics of nux vomica, with quinine, to give tone and 
vigor to the nervous system. 

Effusion of blood upon the vianbraym tympani is generally the 
result of an exudating process, with the development of a 
glovelike cast of thickened epithelium, and in other cases is 
the result of a fall or blow on the side of the head. In three 
cases there was no perforation; in the fourth, there was per- 
foration with a discharge of serum for some weeks, with 
attachment of the inembrana tympani to the promontory, and 
entire loss of hearing on one side. In the three cases the 
blood was removed, and the membrane restored to a state of 
health. 

Effusion of senim into Ike tympanic cavity , or middle ear: 
instead of the usual mucous secretions, there are changes in 
the layers of the coats of the membrana tympani, causing 
opacity, or, in some instances, the membrane is so clear that 
one-half of it appears of a higher shade than the lovver part, 
whicli is of a dark gray. The boundary between the two is 
marked with a dark-blue line; this line, according to Politzer, 
has the appearance of a black hair lying upon the membrane. 
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The treatment was the air-tlouche, used every second day, 
with restoration of the mucous membrane of the nares and 
pharynx to a healthy condition. 

Perforafhn of the membrana ti/mpani, by blows or foreign 
bodies, usually healed readily if treated with care and with- 
out irritating applicatioue. If of long standing, with edges 
covered with granulations, tliey are difficult to cure. For 
these, use a solution of nitrate of silver xx to xl grains to 
the ounce of water, applied by the surgeon on a pledget of 
cotton or lint, to the edges of the perforation, tlie parts being 
cleansed with tepid water, and air introduced by the Eustft- 
chiati catheter to rid the middle of any accumulation. 

Acute injiammaiion of the membi'ana h/mpani. — This affection 
is accompanied with violent pains in the ear, occurring 
suddenly, with more or less fever and suppuration. Meatus 
dry, membrana tyrapaui much inflamed, sensitive, dull, flat, 
and thickened. Prognosis favorable, if treated promptly. 
Perforaiiun one of the results, but this heals with care and 
perseverance. Our treatment is perfect rest, free leeching, 
cupping, or bleeding from the arm, with injections of 
warm water, glycerine, or opium; and toward the termina- 
tion, mild astringents and counter-irritants, by tincture of 
iodine, of small blisters, with the use of air-douche. 

In chronic injiammation of the membrana fi/mpnni there is no 
fever, and so little pain that the patient is not aware of his 
disease except by loss of hearing. There is no secretion of 
cerumen, the membrana tympani is more or less red, or very 
opaque, dense, with polypi or granulatioue upon it. Prog- 
nosis not favorable. Local and general treatment. The 
mucous membrane of the nares, pharynx, and Eustachian 
tube being in almost every case more or less softened and 
secreting abundantly. A portion of tannic acid, or pulver- 
ized alum, is blown in through a rubber tube of the size of a 
large catheter, which is introduced into the pharj'ngeal space, 
in the neigliborhood of the Eustachian tube, through the 
lower nasal opening. Instillation of solution of sulphate of 
zinc, or powders of protochloride of mercury, are blown upon 
the membrane, while the patient is given iodide of potassium 
or bichloride of mercury; the Eustachian catheter or Polit- 
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zer's air-douche being employed every second or third day. 
Inflammation of the Eustachian tube is to be treated by tlie means 
already spoken of under the head of acute aural catarrh ; and 
the chronic form under that of chronic catarrh of the middle 
ear, with or without perforation. There are numerous kinds 
of apparatus described at p. 251 et seq., by means of which 
this portion of the ear is reached and applications made. 

Purulent ott'ds interna, with perforation. — In the acute form 
this occurs in children, and presents all the symptoms of 
meningitis, but is distinguished from the ordinary form of 
this disease by the labyrinth being affected, and the meninges. 
It is apt to terminate fatally, and is almost always Jollowed 
by corapleto deafness. The treatment should be depletion 
by bleeding or leeching, with sedatives, followed by counter- 
irritation by blisters and tincture of iodine, the internal 
use of the bromides of sodium or potassium, with the tinc- 
ture of the sesquiehloride of iron. It will be noticed that 
of 5 cases 2 died, 2 chronic cases were improved, and 1 being 
unimproved was sent to a deaf-and-dumb institution. 



I 



I 



A GENERAL SUMMARY OP INFLAMMATORY AFFECTIONS OF THE 

INNER EAR.* 

" "When deafness occurs almost suddenh/, under apoplectiform, 
symptom^s^ in a previously healthy person, and the apoplecti- 
form symptoms disappear rapidly and completely, but the 
deafness remains, then the seat of the disease is the cavity of 
the labyrinth, and its pathology probably hemorrhagic or 
serous effusion, 

"The deafness resulting from injuries on the head is caused 
b}' fissures or fractures of the petrous pyramid, with conse- 
quent hemorrhage and inflammation in the membranous 
labyrinth, or, perhaps, by isolated rupture and hemorrhage 
in the soft parts of the labyrinth^ by ' contrecoup.' 

" The chain of symptoms known as 3I6niere's disease, viz., 

* A Clinicftl Annljaia of the Inflammatory Affections of tho Inner Ear, by 
Prof. H. Knapp, Archives of Ophthalmologj' and Otology, vol. ii. No. 1, 
pp. 1S9-283. W. Wood & Co., N. T. in poeshig through tho prcM we 
give hU General Summary and Literiituro on thb fiubjcct to 1871. 
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deafness and tinuituB aurium, occurring under symptoms of 
apoplectiform cerebral congestion, may be a priinaiy or a 
secomlart/ affection of tbe labyriivt!). 

" Thefomier is to bo assumed when, in a previously healthy 
person, the symptoms on the part of the labyrinth — tinnitus, 
contraction of the range of audition, and hardness of hearing 
— are prominent and persistent, while the general 83'mptom8 
— headache, paleness of the face, fainting, obscuration of the 
visual field, vertigo, nausea, vomiting, and disturbances of 
equilibrium — cannot be referred to actual disease of the brain 
or the constitution, and are transitory. Tbe pathology of 
Meniere's disease is most probably hemorrhagic aud serous 
inflammation within the whole labyrinthine cavity. Increast 
of inlra-intnadnr pressure may be considered a primary conse- 
quence of it, upon which other symptoms — vertigo, naoBea, 
vomiting, disturbance of equilibrium, etc. — depend. Glau- 
coma of the eye ia, perhaps, a counterpart to Meniere's 
disease. 

" Meniere erred in coniiuing the disease to the seminrcular 
canals, the accompanying deafness being evidence that the 
cochlea is involved. That the disease is neither an affectioa 
of the trunks of the auditoa'y nerves, nor of their centre in 
tbe brain, is demonstrated by the deafness for high and low 
tones — a contraction of the range of audition — which I have 
witnessed. This symptom cim be explained only by changes 
in those parts of the cochlea which are subservient to the 
perception of high and low tones. It is analogous to the 
coutruction of the visual field in glaucoma. 

"Meniere's disease may be seeoiidary to affections of the 
tt/nipawm), the brain, and tlie (jtneral system. I have reported 
tj'pical cases in proof of this assertion.' 

" In a chronic aural catarrh the whole chain of the Bymp- 
toms of Meniere's disease may occur as an acute complica- 
tion, — caused by exposure, — disappear, and leave tbe chronic 
catarrh in its previous coudition, but with increased deafness 
and tinnitus. In such cases the inflammatory syraptoraa of 
the labyrinth may be well marked without noticeable aggra- 
vation of the otitis media. 

" The deafness, mostly total, occurring in tbe course of 
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acute mcninf/ifis, and sporadic or epidemic ecrebro-spmal menin- 
ffili.0, is due to purulent odds i/iterna, a, complication — perhaps a 
metaataaia — of the purulent itiflaniniation of tbe meuingea, in 
the aanie way as purulent choroiditis is not an infrequent 
complication of the same diseases. Voltoliiii'e opinion, that 
the wliole afieetion in such cases is an inflaniraatiou of the 
labyrinth alone, — otitis labyrintbica, mistaken for meoingitis, 
— lacks both foundation on pathological anatomy and clini- 
cal analogy. 

"Among tbe general dlseiises which are liable to produce 
deafness, consHiatioiml syphilis furnished a valuable example in 
a case, showing a pure attack of Meniere's disease, in a pa- 
tient who soon after had an analogous aifection of his eyee 
This being exudative irido-ehoroiditis, chiefly of a serous 
character, it may be inferred that the labyrinthine affection 
also was a serous exudative inflammation. Severe fevers — 
for instance, typhus or typhoid; acute exanthcnuita : variola, scar- 
latina, rubeola; cchmpsia infantum; erysipchu ; pustalar and 
eczanatoas eruptions on the head ; mumps, auijum Ludicii/ii, and 
sunstroke are all apt to produce deafness without material 
obanges in the middle ear. The most probable anatomical 
lesion in all these cases seems to be serous or hemorrhagic 
inflammation in the labyrinth. 

" The lesion producing deafness after childbirth may be 
of the same nature or metastatic, as in severe puerperal 
fevers ; autemia, in certain cases. 

" We may, therefore, subdivide otitis interna intio three kinds: 

"1. Heniorrhofjic : sudden and traumatic deafness. 

•*2. Serous exudative^ or simple: idiopathic Meniere's dis- 
ease, and the deafness from syphilis, severe fevers, acute ex- 
anthemata, erysipelas, and other constitutioual diaeaaes. 

"3. Purulent: a primary disease of traumatic origin, per- 
haps also spontaneous and sui generis (Voltoliui), and second' 
ary in simple and cerebro-spinal meningitis, puerperal fever, 
and other [lyfemic diseases. 

"The diaymsis of inflammation of the labyrinth is mainly 
supported by the symptoms of permanent irritation and pa- 
ralysis of the auditory nerve : — tinnitus auriumand deafness, 
— accompanied by transitory cerebral symptoms: — headache, 
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paleness of the face, vertigo, fainting, nausea, vomiting, dis- 



turbance of equilibrium, — without marked changeB iu the 
middle or outer ear. Secondary iuflararaation of the laby- 
rinth is to be assumed when, in the general diseases enumer- 
ated above, tinnitus aurium and deafiiesa, without symptoms 
of otitis media, are well marked. 

" The prognosis of idiopathic otitis interna varies with the 
nature and cause of the inflammation. Iiv traumatic cases the 
hearing may be partially or almost totally restored. The seo 
ondary aft'ectionsof the labyrinth in typhoid fever, syphilis, and 
other constitutional diseases may terminate favorably, or, on 
the other hand, leave all possible degrees of hardness of hear- 
ing, even total deafness being not infrequent. Idiopathic 
serous exudative otitis interna, if we may call Meniere's dis- 
ease by that name, is mostly fatal to the hearing. If the first 
attack be not severe and do not destroy the hearing more or 
less completely, other attacks will follow at indefinite inter- 
vals, and gradually result in deafness. The course of this 
disease bears great analogy to ghiucoma. Purulent otitis in- 
terna is almost always followed by complete deafness. Only 
in exceptional cases of cerebro-spinal meningitis beariog has 
been restored. 

" The treahfwit of the labyrinthine affections is still more 
in its infancy than is its pathology. Antiphlogosis and deri 
valion, Ijoth locally and constitutionatly, with due regard to 
the nature of the general symptoms, are indicated in all re* 
cent cases. Leeches behind the ears, aperient remedies, 
among which calomel may be preferroil; sudorifics, digitalis, 
etc. and abaorbonta; hydrargyrum, iodide of potassium, etc.; 
afterwards vesicants over the mastoid region should be recom- 
mended. Electricity, according to difterent methods, ha« 
nearly always failed; Brenner's method, however, claiming 
success in exceptional cases, may be tried. I have employed 
it in nearly all the reported cases, but without a shade of im- 
provement. If the increase of intra-auricular tension were 
better known as a fun<lamental and detrimental symptom in 
certain inflammations of the inner ear, we should endeavor to 
get access to the cavity of the labyrinth with proper instru- 
ments, perhaps best by one of the fenestrse, in order to ev«o- 
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ter, 260, 


Dr. Coggswell's daughter, Hart- ^H 


Clarif fProf. E. H., Bo«ton), aura! 


ford, Conn., 897. ^H 


^^ douchf, 88. 


influence of climate, etc., 406. ^^M 


^m cases of deafness, 68. 


Fenn.'.ylvania Deaf and Dumb ^H 
Inst tution, 400, 401. ^H 


^H perforitti'in of mcmbranB tym- 


■ pnni. -I'M. 


Rotttrdam Institution for, 433. ^H 


^B moditk'dtion of Thudichum's 


Sictird and hia success, 395. ^^^^M 


^H (Wflier's) nasal douche, 87. 
^r polypi. llS-12fl. 


trontnient at home, 410. ^^^^H 


school, 408. ^^^^1 


ricansing the ear, 76. 


medical, 409. ^^^^| 


Cloland, A., method of examining the 


prophylactic, 410. ^^^^^| 


ear, 65. 


examination by laryngoscope of, ^^^^H 


CliraRto, influence of, upon deaf mutes, 


408, 409. ^H 


4or,. 


Sre<t practical attempt to teach, ^^M 


Cleft palate, 271-278. 


^M 


importance of operating early for 


list of institutions in the United ^^^^| 


closure, 273. 


States, 404. ^^^^| 


Cochlea, aniitomy of, 25. 


number of, in Pennsylvania and ^^^^| 


canal of, 33. 


United States, 39.'>-400.* ^H 


function of, 32. 


Deafness caused by adhesions in ^^M 


raicro«'opic»l invMtieatione nf, 


cavity of tympAniim, 221. ^^M 


33-42. 


bathinjT in cold water, 75-78. ^H 


Cohen, Dr. J. S. (Phila.), galvanic 


boxing the cars, 76. ^^M 


oniitery, 127. 


caused by carious teelb, 307, 308. ^H 
causes of, 65, 56. ^H 


Cold, effects of upon the ear, 76-77. 


bathing, 77. 


congenital, 303. ^^M 


deafness from, 75-77. 


dtitlnition of, 153. ^H 


College for di'nf mutes, 401. 


disease of ghind^, 142. ^^M 


CoUniibin In.stitiilion for Deaf Mutes, 


eczema of auditory canal, 150- ^H 


40&. 


H 


Cninpressnd gpongo indilatitigmeatiis, 


foreign bodies in the cars, 03. ^H 


XVI. 


from aural catarrh ; acute, sub- ^H 


Compressed sir-pump, 83. 


acute, and chronic, 201-214, ^H 


Counter-irritation, 178. 


H 


Concha (see Auriele). 


from impacted cerumen, 01. ^H 


Concussions, violent, of air, precau- 


from rupture of the mombrana ^H 


tions, 77. 


tyiupniii, 278, 27S. ^H 


ConvorsBlion-tubes, 51. 


from tumors in the auditory canal, ^H 


Corti, Marchf.'se, organ of, 33. 85, 


H 


40. 


ftirunculous abscess a cause of, ^H 


rods, fibres, etc. of, 82. 


^1 


Coughing produced by »yringing the 
ears, 92. 


injurte« of the head, 447. ^H 


narrowing of uuditory canal, 152. ^H 


Curette of Prof, Gross, 05. 


nervous, 316 ^| 


silver, 96. 


treatment bv mechanical means, ^H 


Curwin, Dr. .lotin (Hnrrisburg), caae 


40-54. ^1 


of h»miitomft auris, 138. 


Deglutition, effect on pharyngeal ori- ^H 


Cutter, D. E. (Boston), Eustachian 


Qcc of Eatlachian tulje,*30. ^H 


catheter, SWj. 


Detter's cells of the miuuts structure ^H 


Ceermak (Berlin), rhinoscopy, 264. 


of the cochlea, 40. ^H 


• Bavins oraltlml In the boSj of th<> work Co Bl 


ration th« number of deaF itintM la tb« OoltM ^H 


8t»t««, w« hero eilmet 11 rrorn the otlrancetl ibeel 


J Df til* CflJiini. Toua oumtirr, ie,3i8. OfUMW, ^H 


^^ MIS an nulaa, and iiSa »n ftnulM. 


^ 
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Dentition, causing deafness nnd otor- 

rlurit, 1(!4. 
Diagao?is, of tho various forma of 
diseuse of tho ear, 63. 
bv sunlight aud artificial light, 
* 00-70. 

importiiiice of, 172. 
inoHUs usud in, (J6-70, 
Diagnostic tube, 72. 
DicdcnlfHtli (Burlinl, opinions on 

dcufneas in i-left palut"?, 273. 
Dinca^teg of the car, tlif r«»sult of con- 
Btilutinnal disorders, o5. 
culd, ftc, 55. 
in the ninle nnd fomalo, do. 
method of investigating, 00, 61. 
table of, oti-aa. 
treAttiieiil of mulignant, 143 
the mu>ti>id and prcuuDcular 
region, ]-}2. 
Disscctioiis, .•linwing conditions of car 

in deiif iind dumb, 412— il9. 
Di)ubk< hcuriug, 331, 
I>oublH tube iTustacbian spray cathe- 
ter, 275. 
Douche, air, Politzer's description 
and mode of use, 273. 
Clark's tiiiral, 81. 
modtticutionti, 274. 
ri^k» in ui'ing iiiusnl, 121). 
Tbudichtim's nnsul, 88. 
used with catheter, 273. 
Draughts of cold air un the ear, 75. 
Duchenno (Paris) on nervous struc- 
ture of the car, 321. 
Ducheiine's (Paris) rheophore, 878. 
Ductus ciK-hlenris, 40, 41. 
Dugto (Paris) on the cochlea, 32. 
Duiong (Paris), experiments of velo- 
city of sounas in guses, 47. 
Dunlop, Dr., case of feigned deaftiess, 

»09. 
Duval (M. Eniiie, Paris) on esracbo, 
809. 



Ear, ache or neuralgic pain in the, 
308, 309. 

anatomy and physiology of, 17-43. 

diagno.^is of diseases of, 64. 

drops, a09. 

east winds, effect upon the, 77. 

estumol mode of examining, 61. 

general care of, 75. 

lU'hingof, 76-116. 

rings, effect upon, 136. 

scissors, 126. 

spout of Toynbee, 90. 

tabic of di«e«H-6 uf, 66. 

trumpets, 4{>-64. 
Scxema auricula;, 441. 



Ecxema auriculie, chronic, 151 

auditory cannl, 150. 

of auricle, loO. 

trcatnjent of, lol-158. 
EffiisioD of !,erum into tympanic cav- 
ity. 446. 

blood upon membrana tjmpani, 
445. 
Electricity, electro -magnetic, 87S- 
380. 

galvanic, 380. 

in nervous deafness, 373. 

in tinnitus aurium, 386-S89. 

magneto-electric, 377. 
Entacoiistics, Dr. Jngo on, 79, 80. 
Epithelinl cancer of the auricle, 146- 

147. 
Epithelial polypus of Clarke, 118. 

vosculnr, Triquet, 118. 
£rdmunn( Paris), opinions of galvanic 

electricity, 821. 
Erbard on cotton as an artificial drum, 
294. 

diagnosis of nervous deafness, 385. 

Eustachian tube, acute indatnoiation 

of, 217. 

anatomy of, 20. 

calibre, 21. 

catheter, 266. 267. 

catheterism. 269. 

catheter introduced, 268. 

catheter, use of, 2fi0. 

chronic inflammation of, 214. 

closure of, 224-337. 

dilatation uf, 224. 

explorer of, with catheter at- 
tached, 269. 

impervious, 224, 269, 370. 

mechanical appliance* for, 2S1. 

method of examining, 71-73 

mode of introducing catheter 
into, 268, 269. 

mucous membrane of, 20. 

muscles of, 21. 

pajiillK of, 22. 

pathology of, 224. 

pharyngeal openings of, 271. 

physiology ol, 29. 

section of! 28. 

statistic* of disease of, M. 

structure of, 20, 21. 
Examination of the ear described, 68 
Exantbematous otitis, 303. 
Exostosis in auditory canal, xr\. 161- 

163. 
External auditory caiial, influnm*- 
tion of, 165. 
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Faciul nerve, acute inflammation of, 

361. 
Fiicia! purnlysis, 102. 
Fiillojiiaii cannl, 26. 
>'«niai>ati<>n of the ear, 876. 
Fatal results from caries af temporal 

bone, 209. 
Feigned deafness, 309. 
Feiitned cliniilint'8<i and denf-dumb- 

ness, 310-315. 
FoMt>str(4 ovnlis, 26. 
Fi'tii'stra rotunda, 26. 
Fi^rnis (France), bwmntoma auris, 

13G. 
Fever, deafness attending and conse- 
quent upon, dumbness following, 
412. 
Fick. M. M., fibro-plastic polypi, 127. 
HXtraction of, 123. 
invoiiigations of Corti's organ, 
34. 
Ftuid» in tlic Qxternal auditory canal, 

77. 
Fluid.'i injected into middle ear, 274. 
Foramen of Kiviuius, 216. 
Fort'cps, angiilur, " Wilde," IfO. 

for removing polypi and foreign 
bodies, 12»i. 
Foreign bodiw, in eitornal ciinnl, 440. 
in Eu.stticbinn tube, 93, 94. 
list of, 94. 
FoBift of Koaonmiillor, 262. 
Fracture of raallcus, 279. 

annular cartilage, 131. 
French hearing-tnimjiets, 54. 
Frigbt, a faijs.e of deafnesa and deaf- 

duitibness, SIS. 
Fnisl-bites of cjttornftl cnr, 133. 
Function of Eurtucliiun tube, 29. 
Fungous growths of ear, 104-107. 

iniilignant, of ear, 142, 143. 
Furunculoiis nbscesMa of the auditory 
canal, 133. 
with cnsHs and treatment, 161. 
in external moutus, 160. 



Gallftudet, Edward M., account of 
deiif and dumb institutions in Eu- 
rope, 433. 

(ialvanic vftutery, 127. 

Galvanic electriciiy, Rertiak, in di»- 
eases of thn ear, ftSO. 

Gangrene of ear, 440. 

Oargling in ear dl.^easo.s, 228, 301. 

Garrod, Dr. {London), gouty indam- 
mation of auricle, 133. 

Gaseg from stomach, introduction into 
tympanum, 30. 

Glaada, pu-it-aural, diseases of, 142. 

Glosso-pnaryngeal nerve, 23. 



Glvcerino in disebarge from ear, 116- 
119. 
and tannic acid, 108. 
Goodsir. T. (Edinburgh), on the ves- 
tibule, 32. 
Gouty inflammation of external ear, 

133. 
Granular membrana tympani, 176. 
Gruwth», morbid, in meatus, 118. 
in tympannm, 119. 
treatment of, 11 H. 
tumors in auditory canal, 161. 
Gruber, Prof., of ViMinu, 176. 

on chronic catarrh of middle ear, 

227. 
otitis media purulonta, 176. 
pruritus, 148. 

ita prognosis and treatment, 
14»-i&8. 
treatment of chronic catarrh of 

middle car, 228. 
tables of diseiuip:< rjf the ear, 59. 
Guersant, M., on removal of tonsils, 

803. 
Guy, Dr. (London), case of feigned 
deafness, 310. 



Hn>matoma auris, 136, 137. 
Hu&ring, certain peculiarities of, 336. 

double, 331. 
Helmholiz, Prof., physiology of hear- 
ing, 29. 
Hemorrhage from ears, 116, 196. 

from tonsils, 304. 
Henle on the flbres of Corti and 

lamina rcticularii!, 38. 
Hensen's microscopic researches, 42. 
Hereditary tendency to deafness from 
aurul disease, 5fi. 
to deaf-dumbness, 55. 
Horschel, Sir John, on influence of 

sound on dilTerent persona, 45. 
Hewaon, Dr. A. (Phila.), case of 

feigned mutism, 312. 
Hildenis, Fabriciui de (Paris), on 

polypus, 111. 
Uinton, Prof., of London, modifica- 
tion of Toynbee's speculum, 67. 
nervous deafness, cases of, 338. 
on syphilitic deafness, 3722. 
treatment of polypi, 123. 
use of SiegeWs pneumatic specu- 
lum, 64, 84, 86. 
Hippocrates, Colsus, Galen, jEtius, 
Paul us .lEgineta, opinions upon 
polypus, 111. 
Holborton, Mr. (London), tumors of 

lobulu, 134. 
Holmes, Dr. (London), on cauteriza- 
tion of enlarged tonsils, 306. 
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Hun, Dr. E. R. (New York), h»ma- 


Kidder's olectro-magnetic apparatu*, ^| 




toniii uiiris, 137. 


375. 376. H 




Hysterical deafoeu, 854. 


Kirkl>ride, Dr. Thomas (Phila.),caNi ^M 

of hwmatoma auris, 138. 
Knapp, Prof. H., a general aummar; | 




Idiotic deaf and dumb, 406. 


of inflammatory alfectioDs w ^H 




Illuminating appKratuB, L«win and 


the inner ear, 447-451. ^H 




Tobold'8, 262, 283. 


case of otitis media puroleatit, ^H 




Imposture of deaf and dumb, 310. 


168. 1 




detection of, 811. 


double hearing, SSI. 




Incisions, post-aural modeof p«rform> 


opinions concerning the om of 




log, 196. 


nasal douche, 81. 




Incui, description of, 22 


purulent inflammation of middle 




Indac«d electric current to recover 


ear, lij8. J 




voice, 314. 


Koenig's acuustic trumpet and ste4b(i- ^M 




Inffttjtilo aural catarrh, 167. 


scone, 64. ^H 
KoUikcr, Prof. (Wursburg), on the ^1 




Inflammation of auricles in the in- 




sane, 18(5-140. 


physiology, etc. of cochlea, 32, St, ^H 




auditory (.■una), 163. 


34, 41. ^ 




Eustachian tube, 214-281. 


Kramer's bivalve aural ipeculnm, 68. 




of bmiu in acute otitis, 327-330. 


i 




internal ear, 447^60 


^H 




uaatDid celU, 189, 191-200. 


Labyrinth, acute inflammation of, ^| 




mernbrana tympani, 280-288. 


368. ^ 




Injection of aKtringenls into Eus- 


clajwification of its diseaaaa, with 1 




tachian tube, 181. 


treatment, 325, 460. ^^ 




noM, 233. 


chronic, 864. ^H 




Bubfltance of polypi, 128. 


osiieoufi and membranous, 2&. ^^M 




tTiiipanum, 233. 


Laennec on aural auscultation, 7L ^H 




Injuries of external ear, 181, 132. 


Laminaria, bougies of, 249. ^^^H 




labyrinth, 363. 


Lamps, aural, 66-68. ^^^H 




raombrana tympani, 278. 


Larva in the ear, 108. ^^^^H 




tympanum, 440. 


Larjngoecopiu oxamination at 4I^^H 
mutes, 407. f^^M 


■> 


Insects in the eur,mode of removal, 77. 


^ 


In»pi»sattid cerumen, 441. 


Lar^Tii, irritation of, from touoWflf ^^1 


■ 


Inititutions in United States for deaf 


polypi, 118. J 


■ 


and dumb, 400, 401, 404, 405. 


Laycock, Dr. (Edinburgh), case of ^J 


■ 


Inatrurtion of deaf mute* at home. 


ha'matJ^ma auri«,-137. ^H 


■ 


422. 


Leeohcs, mode of applying, 17S. ^H 




in school, 420. 


Leschevin (Paris), fungiu in meatus ^^^ 




Instruments for incising mernbrana 


auditorium), 112. J 




tympani, 242. 


Lewis, Dr. ( Boston), aspergtUos, 106. ^H 




to aMist hearing, 49. 


Light, artiflcial, 66. ^H 




lojufflatot f<ir [lowders, 82. 


Light snot, 19. ^^ 
Lip reading by the deaf and dumb, 
427-437. 




Intermarriage as a causeof deaf mut- 




ism, 407. 




Internal ear, anatomv of, 2i. 


Lobe, fibrous tumor of, 134-186. 




diseases of, 201-447. 


London paste for removal of toasU*. ■ 




treatment of, 450. 


807. ^ 




Itard ( Germany), auriclea of, 623. 


Lucae on conduction of sound by the ^H 




Itching of the meatus, 76. 


bones of the head, 74. ^^ 

on a Ti»w mnthnd nf or&miniikg 1 




Jack»on, Pruf. Samtiel, (\anetion of 


the ear, 74, 76. ^J 




semicircular canals, 82. 


■ 




Jacobson's nerve, anastomcMis, 830, 


■ 


^■l 


821. 


Mackensie, Dr. (London), mnAtflai- ^H 


^H 


Jago, Dr., AinotionB of the tympanum 


tion of gaIvano.«aatery, 127. ^H 


^H 


and Eustarhian tube, 2d.~3'l. 


Tucal organs of the deaf and dumb, ^i 


^^B 


Jugular vein, contiguity to cavitj of 


426. 


^^H 


tympannm, 224. 


Maggots in the ear, and their rttnoTa), 


L 


utc«ration of, 224. 


108, 109. 



^^h^^^^^^mf ^^^^v ^^h 


Miigncto-cloctric machine of Neff, 


Mineral iprinin in chronic catarrh, ^H 


Soxton, nnd Page, 877. 


^1 


Malformations of the auricle, 440. 


Mirror, concave, for eicamining the ^H 


Malgaignu, Prof. (Paris), oa polvpua, 


ear, 70. ^M 


111. 


Moos, Prof. H. (Heidelberg), air- ^M 


Malicnant disease of the auricle, 143, 


press, 62. ^^U 


144. 


oases of chronic aural catarrh, 68. ^^M 


Malleui, deAcriptiun of, 22. 


double bearing, 831. ^^M 


fracture of, 219. 


nervous deafness, 387. ^^M 


Manometer, aural, 72, 


table from, 68, 226. ^H 


Marche«e Corti, his discovery, 41. 
MarkusoTSBki, Dr. (Poland), ipecu- 


Mucous I'usliiun in middle enr, 20, ^^M 


Miiller, Juhannes, oi>iniung of, 302. ^H 


lum, 264. 


MuBoles, levator palati, 21. ^H 


Martineau, Harriet, eArtrum])et, 51. 


stapedius, 22. ^H 


Mastoid proceaa tknd cells, diseiue of, 
190-200. 


tensor tympani, 21. ^H 
MuscleH of Eustachian tube, 21. ^H 


Mastoid process or cells in child and 


Mussy, Dr. (Cincinnati), lonail insira- ^H 


adult, 189. 


ment, 306. ^H 


in chronic aural catarrh, 185), 190. 


Myringitis, 289. ^^^^M 


ojierationsuiKia diseased, 193-199. 
Mayor, Dr. (Paris), handkerchief 


Myringo-dectomy, 249. j^^^^f 


^^^^^H 


dressing, 131. 


Nares, syringe for, 62. ^^U 


Meatus exlernus, anatomy of, 17, 18. 


Naso phiirvn^eal mucous membrane, ^^| 


claseificntion of its di^ases, 63. 


229,' 263. ^H 


malformatiuns of, 16, 16. 


catarrh of, 229. ^H 


diseases of, 131. (See Auditory 


Nb.sr1 clamp, 260. ^H 


canal.) 


Nasul douche, objection to use, 81. ^H 


Membrana tympani, anatomy and 


modiflcations of, 83. ^H 


physiofopy, 18-31. 


objectiiins to its use, 81. ^H 


artifl'cial and substitute for, 293- 


Thudichum's, 129. ^H 


2»9. 


Noailoff, inilammation of membrana ^^M 


cases of perforation, 201. 


tvmpani, 300. ^H 


collapse of, 282. 


NcDuli2cr, nasul, 84. ^H 


diseased, 286-288. 


Bishop's, 275. ^H 


occhymosis of, 284. 


steam, 82. ^H 


illutuination, mode of, ^6-011'. 


Neillel, Dr,, cases treated by the gal- ^H 


InHatiimation, acute and chronic, 


vanic current, 385-4i87. ^H 


280. 


Nerves of middle ear, facial, 23. ^^M 


injuries of, 278. 


Xervoua deafness, treatment, 310, 368. ^H 


loss of, 293. 


electricity in, 87S. ^H 


microscopical section, 286. 


Neuralgia of 'plexurt tympani, 446. ^H 


■ movements, SI. 


Neuralgic pain in ear from catarrh, ^H 


papilliQ und inflammation of, 23, 
800. 


308. ■ 


Nitrate of silver in furuncles, 160, ^H 


paracentesis, 238-242. 


perforation of meiubrana tym- ^^M 


pathology of acute aurai catarrh, 


pani, 118. ^^^^H 


286, 286. 


Noiaes in the ear, or tinnitus aurium, ^^^^^| 


perforation, 267-289, 44S. 


^^H 


treatment of, 291-29{», 446, 


treatment by eWtricity, 386-390. ^H 


Politzer on color of, 19, 284. 


Norris, Dr. G. VV. (Pliila.)', tumors of ^H 


Rupture of, 278. 


lobe, '^^^M 


Meniere on fracture of handle of mal- 


Noves, Dr. Honrv D., modification of ^^^^H 


leus, 279. 


Eustachian catdeter, 276. ^^^^H 


Meyer, Dr., electricity applied in 


^^M 


dc-HfnPss, 384. 


Opacities in the membrana tymjiani, ^^M 


Middcldorf (Breslau), galyano-oau- 


284-288. H 


tery, 127. 


Osseous tumors in auditory canal, ^^^^^ 


Middle ear, anatomy and physiology 


cases, treatment, etc., 16I-1S3. ^^^^M 


of, 19. 


Ossicula auditus, 22. ^^^^H 


mechanical applications for, 251. 


mode of action, 29. ^^^^H 


table of diseases of, 68. 


Oulgia, 806. ^^^H 
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Otwplione, 63. (SeoHaaniBtoinaBuris.) 

Othfttomattt, 186. 

Otitia, hypertrophic, Grubcr, 182-188. 

exte'rim, 163, 442. 

diffuse, 163. 

interna, ca&e, with poBUmortem, 
201. 

with inftnmmation of mastoid 
oells, 444. 

prognosis, 20G. 

trentrnetit, 460. 

media purulentn, 167-172. 

And iiUernii, 189. 

chroiiicB, 173. 

subdivision of, 449. 

syphilitic, 445. 
Otorrhrea, destcription of, 167-188. 

dc*crtp«ion of by Oruber, 1 76-182. 

discharge, 130. 

prognosis, 170. 

results if uBgliM-ted, 209. 

repiirt of fiitiil cages from Von 
Troltai-h, 206, 207. 

trcfttrTK-nt of chills and fever fol- 
lowing, 181. 

with polypus, 129. 
Dtoscopc, 71. 

double, 73. 

of Toynbee, 270. 



Paget, Mr. (London), Locturos on 

Surgical Pathology, 134. 
Pain in the ear, 77, 78, 308, 309. 
Palate noose, Tiirckg, 258. 
hook, 2.i8. 

directions how to uso, 258- 
280. 
Mooa' caseo of, 244, 245. 
Parkcentetia of the roi-mbrana tym- 
pabi, 179. 
Hinton's coses of, 241. 
Pure, Ambrose {Paris), on polj-pus, 

111. 
Pcllctan (Paris) on fungus in meatus, 

112. 
PiTforution of the miimbrBna tym- 
pani, 289. 
proKnoeis and treatment, 290, 

PerioBtitia of external auditory canal, 
207,208. 
niit.<to)d process, 198. 
wilh cerebral abscess, 446. 
by rhinoscopy, 262. 
Pharyngeal orifice of Eustachian tube, 

261. 
Pharyngitis, acute, chronic, and gran- 

ulnr, 301. 
Pharytix, cauterization of, 801. 
examination of, 263-266. 



Phlfbilig from aural diM»ft«e, 207 
Physiology of hcariui;, 28-42. 
Pincette for introducing the eyeleu 

into membrana tyinpani, 250. 
Politzcr's air-douche, and its modiO- 
cations, 278. 
hard rubber eyelet, 249, 250. 
method of inflatang ear, 273. 
on chronic catarrh, 212. 
on size and color of membrana 

tytnpani, 71. 
on spasmodic contraction of ten- 
sor palnti, 80. 
Polypi, aural, 110, 111. 
cbro-gelatinous, 116. 
large puUating, 117. 
nasal, 110. 
removal of, 112. 
soft gelatinous, 115. 
Posterior aaaal syringe, 83, 84. 
Post-mortem examination of thei 
20.'J-208. 
inner ear, 413-416. 
Poulticing the diseased ear, 193. 
Prevention of deafness, 75. 
Probing Eu.stacbian tube, 188. 

the ear, 76. 
Promontory, description of, 25, 26 ' 
Pruritus of esternul auditory canal, 

148-150. 
Pysamia, cause of death in otorrh«ea, 
209. 



Quinine, nervous deafness from use of, 
8.50. 
use in chills accompanying otitis, 
181. 



Radau, R, (Paris), L' Acoustiqne. 54. 

Reflected light (artificial), 253, 254. 

Reflex irritation from foreign bodies 
in the ear, 80. 

Resume of the simplest and men ef- 
fectual method ot treating the more 
frequent diseases of the ear, 438, 
439. 

Rheophore of Duchenne, 878. 

Rheostat, Brenner's, 383. 

Rhinoscopic image, 262. 
mirrors, 265-267. 

how to use them, 254, 

Rhinoscopy, 2.30-266. 

Richardson's spray apparatus, 274. 

Ring-and-lever forcepii (of Tovnbee), 
126. 

Rods of Corti, number and use of, 
41. 

Roosft, Prof. St. John. tAble of lv« 
hundred cases of diimajes of ear, 57. 
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Ros^nmuller's foKSB, 202-268. 
Kudinger on the muscles of the £iM- 
taelnan tube, 21. 



ScArlet fovcr as ■ cause of deafness, 

117. 
Sfhultze, Max, bristlos of, 41. 
SchwuTlzc, tabic uf diseases of tbo ear, 
68. 
fungous growths in the ear, 106. 
oil paruc'-iitosts of inembronu tjtn- 
pani, 238. 
Scrofulous diseases of the car, 130, 

297. 
Souktet (Paris), fungous growth in 

meatus, 112. 
Sebaceous glands in auricle, 18. 

meatus, 18. 
Sedgwick, Dr., influence of sex on 

hereditary deafness, 31G. 
SMiltot (Paris), fungous growths in 

meatuA, 112. 
Semeleder, mode of using the rbino- 

scopic mirror, 265. 
Semicircular cudhIs, deseription of, 
24. 
Fltnirfiia's exfi«riiiients, 82. 
Semiock, Dr. (New York), instru- 
ment, 260. 
Sequestniin, removal from internal 

car, 1&2. 
Serum in tympanic cavity, 242, 243. 
Sissay, Dr. ( Lyons), on Diseases of the 

Ear, 133. 
Smith, Prof. N, R. (Baltimore), trans. 

of Sissay on Ear Dii-eases, l&S. 
Somcrs, Dr. S. L. (Phila.), flbro-gela- 

tinou» polypus, 116. 
Sound, laws of, 43. 
Sounds in the middle ear, 7&-8I. 

Telocity of, in gases,- liquids, and 
solids, 47, 48. 
Specula, aurnl, ttS. 

aurul, in tinnitus, 84, 86. 
peculuni, Thiidichum's, 2ft&. 
!5phyr«t«iii]y, mode of operutinn, 249. 
Spriiy ctithclpr of Codman and Shurt- 
leff, 274. 
double, 274, 276. 
Stille, Prof. Alfred mdla.), tumor of 
auricle, Proc. Patliologicai Society 
of Phila., 134. 
Sunlight in cxnmining the ear and 

mfembrana tympani, C8. 
Suppuration of thu middle ear, lfi7. 
Synechia in cavity of tympanum, 

220. 
Syphilis, a cause of aervous deafaeas, 

S48, 371, 449. 
Syringes, various forms of, 87. 



Syringing the ear for the removal of 
cerumen and foreign budiej!, 
86-92. 
the ear producing cough, 92. 



Tables of disease of the ear by Dr. 
Grubt'r. 56. 
Dr. Konpa, 57. 
Dr. Turnbull, 69. 
of the institutions for tho in- 
alructton of the deaf and dumb 
in the United States, 404, 
of the transmission of sound 
through Holids, liquids, and 
gases, 47, 48. 
Tabular view of conditions of the ear 

in deaf and dumb, 416-418. 
Taylor, Dr. Alfred (Loudon), on 
rupture of membrana tympanl by 
strnnguluuoii, 278. 
Teaching thedi.-af route, on tho choice 

of methods, 426. 
Tenaor tympani (see muscles of the 
ear), 21. 
pnlati, 21. 
Thomas, Dr. R. P. (Phila.), case of 

maggot in nieatui, 108. 
Tinnitus aurium, 79-87. 
Tobold's illuminating aj)[)arfttu8, 258. 
Todd, It. B, (London), on the phy- 
siology of the ear, 40. 
Tones, power of hearing various, 46. 
Tongue dcpreiwor, 2C0. 
Ton»iIa, cnlure;ed, as a cause of deaf- 
ness, 302. 
method of remova], SOS. 
by caustics, 300, 307. 
Prof. Gross on hemorrhage from, 
304. 
Toynbee on function of Eustachian 

tube, 29. 
Toynbce's artifleial membrana tym- 
paoi, 295. 
ear-sjiout, tK>. 

illuminating s]>eculum, Ct7. 
Triquet (PnriR), cases of diseases of 
the ear, 66, 
nervous deafness, 330. 
polypus of the car, 110. 
Tuberculosis with otorrlioBB, 287. 
Tumors of the lobe, 134. 
Tuning-fork in diagnosis of nervous 
deafness, 48, 337, 
modification of Lucae's double, 
74. 
Tiirck, Dr. (Vienna), palate noose, 

268. 
Turnbull, Dr., table of six hundred 
cases of disease of the ear, 5C. 
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TYmpunum, chronie purulent inflam* 
mation with {lerforation, 290. 

Trndftll, Prof. (Eaglitud), on couad, 
'41. 

Tyjiboid fevor ckU8« of deafness, 342. 

Unbo (see Mcmbrana tympani), 19. 
UvuIa, elongation and oblLquo posi- 
tion of, 301. 

Vals&lvian tnodo of opening Eus- 
tachian tube, 72. 
experiment, 72. 
Vapors, injection of, into middle car, 

285. 
Vapors of chloride of ammonium, 83, 

M. 
Vascular polypus of left meatus, 113. 

at base of external meatus, 114. 
Venous sinus, inflammaLiun of, 210. 
Venzctta (Italy) on tumors of the 

lobo, 185. 
Vertigo in aural disease, 208,448. 
Vibration of air in tubes, 48. 
Virchow's caaea of dissectiura of the 

oars of deaf mutes, 416. 
VoltoUni on inflammation of laby- 
rinth, 449. 
Voltolini'e coses of dirsections of the 

ears of deaf mutes, 415,416. 
Vomiting in disease of the labyrintb, 

448. 
Von Baer (Paris) on development of 

Eustachian tube, 324. 
Von TriJltsch, Prof. ("Wurxburg), 
on the form of tympanum, 19. 
analogous relationa of eye and crt 
in tneir mode of development, 
824,826. 
calcareous deposits in membrona 

tympani, 286. 
diagnosisof norrouedeafbeMgSSS. 
fatal otorrhtea, 206. 
furuncular inflammation, 167, 

168. 
mcdieal treatment of a deaf mute, 

411. 
mucous bubbles in the tympanic 

cavity, 248. 
paracenlcais of membrana tyra- 
puni in catarrh of tympanutn, 
2S8. 



Von Troltseh, Prof. (Wiireburg), en 
pathology of aural catarrh, 225. 

perforation of tbe maatoid procoM, 
19", 198. 

treatment of nervous deafneH, 



Wagner, Dr. (Germany), nose «lamp, 

260. 
Wales, Dr. P., U.8.N. (Phil*.), pal- 
ate hook, 250. 
Warm water, its use in aural diaease, 

81-00. 
Washing the ear, how it should be 
done, 71. 

in 8}'riaging the ear, 92, 93. 
Water douche to Eustachian tube, 81. 
Weber, aural reflector, 67. 
Wertheira (Germany), experimenU 
on transniiBsion of sound through 
liquids, metals, and wood, 47. 
Wetting the hair a cause of deafbesa, 

77. 
Wilde, Sir William, ear basin, 91. 
collitpeo of membrana tjropaiu, 

19. 
modification of Gruber** specu- 
lum, 69. 
polypus snare, 124. 
on iiidlicriininate syringing, 92. 
on light spot on drum, 19. 
thicki'ning of membrana tym- 
pani, 19. 
Willcs, Dr. (London), aoatft otitii, 
with cerebral di.sturbance, 826, 337. 
Wollaston, Dr. (England), on acut^* 
ness of bearing, limits of fa«arln|, 
closing the Eustachian tube, %%, 
iC. 
Wounds and injuries of the tnemhranlk 
tympani, 278, 279. 
of the Auricle, 131. 
Wrcden, Dr., on exsection of the 
handle of the malleus, 249. 
fungous growths in ear, 106, 



Tflaraley on artificial membrana tyu- 

paui, 298, 294. 
removal of tonaile, 318. 



Zona pectinata, 40. 
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